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How the Holley Turbine Control helps jet pilots 
concentrate on FIGHTING, not flying 


Nearly every foot of altitude, gained or lost, 
nearly every minute change in atmospheric con- 
ditions alters the amount of fuel flow needed by 
today’s jet engine. Literally hundreds of mathe- 
matical problems must be solved every minute 
a jet is in the air. It would be impossible for 
any pilot to solve all these problems and Still have 
time to concentrate on fighting. So the Holley 
Turbine Control was developed to solve them 
for him AUTOMATICALLY. 

Holley’s research department played an impor- 


Leader in the design, development, and ma 
of aviation fuel meteri 


fire 


‘ ices. 


tant role in the development of this mechanical 
wizard. But producing Holley Turbine Controls 
requires special skills, too. Working to tolerances 
of as little as plus or minus 25 millionths of an 
inch, the Holley manufacturing division turns 
out turbine controls for thousands of today’s 
jet aircraft. 

Holley’s highly-trained research, engineering 
and manufacturing staff can support your pro- 
gram of producing better products for the avia- 
tion industry, either your design or ours. 


VAN DYKE, 
MICHIGAN 
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Effect of Aircraft Jet-Engine Exhaust Impinging on Airfield Surfaces 
N. L. Fox and S. J. Harvey 26 


Porous Metals in Aircraft......................... David B. Pall 36 


A Method of Locating the Airplane Take-Off Point and Determining 
the Take-Off Speed 
.. Jerome M. Schwarzbach, John P. Boston, and Joseph E. Jenkins 42 


The Operational Application of Automatic Pilots... .. Fred S. Bonney 47 
The Use of Closed-Curve Equations of Variable Degree in Airplane 
Cover—Rows of completed tail assemblies and control surfaces are 
shown in the final assembly line at The Glenn. L. Martin Company as they 
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i rough idea of the size of these B-57 tail assemblies and control surfaces. 
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Rohr builds more power packages for p fp 4 by 


airplanes than any other company in the 
world — and this picture shows the Rohr- 
built power packages on the wing of the 
big, beautiful Lockheed Super Constellation. 
In addition to producing power packages 
for the world’s leading commercial and 
military planes, Rohr Aircraftsmen are 
currently making more than 25,000 
different parts for all types of aircraft. 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION CHULA VISTA AND RIVERSIDE CALIFORNIA 
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IAS News 


A Record of People 
of Interest to Institute Members ‘ 


Turbine-Powered 
Transportation Meeting 


Meeting to Be Held August 9 to 11 in Seattle. 


Program to 


Include Field Trip to Boeing. United Aircraft Executive to 
Be Principal Dinner Speaker. 


HE INSTITUTE OF THE AERONAUTICAL SCIENCE’S forthcoming national meet- 
ing on ‘‘Turbine-Powered Air Transportation”’ will be held at the Benjamin 
Franklin Hotel in Seattle, Wash., from Monday, August 9, through Wednesday, 


August 11. Plans for this meeting have 
been made through the cooperation of 
the IAS Seattle Section, the IAS Ar- 
rangements Committee chairmanned 
by G. W. Taylor, and Boeing Airplane 
Company. 

The program for this 3-day meeting 
consists of five technical sessions, two 
luncheons, a dinner, and a field trip. 
The technical sessions have been so 
arranged that there will be two on 
Monday, two on Tuesday, and one on 
Wednesday morning. The field trip, 
which will be to Boeing’s Seattle 
plant, will get under way immediately 
after the Wednesday morning session. 

The dinner and the two luncheons 
will take place in the Cascade Room of 
the Benjamin Franklin Hotel. The 
dinner will be held there on Tuesday 
evening at 7:00 p.m., and the princi- 
pal speaker will be Leonard S. Hobbs, 
Vice-President—Engineering, United 
Aircraft Corporation. J. L. Atwood, 
IAS President and President of North 
American Aviation, Inc., will act as 
toastmaster. 

The Monday and Tuesday sessions 
will meet from 9:00 a.m. to 12:00 
noon and from 2:00 to 5:00 p.m. 
The Wednesday session will begin at 
9:00 a.m. and will be concluded at 
11:30 a.m. The papers to be pre- 
sented at these five sessions are as 
follows: 
>» Monday, August 9— Morning Ses- 
sion (Chairman, S. Scott-Hall, Head, 
Technical Services, British Joint Serv- 
ices Mission): ‘‘Air-Line Turbine 


Beard, Assistant Vice-President— 
Equipment Development, American 
Airlines, Inc.; ‘*Turbine- Powered 


Transports” by Gen. Joseph Smith, 
Commanding General, MATS; and 
“Some Design Considerations in 
the Development of the Douglas 
Model YC-124B Turboprop Trans- 
port” by Donald L. Elder, Douglas 
Aircraft Company, Inc. Afternoon 
Session (Chairman, unknown at press 
time): ‘‘Long-Range Propeller-Tur- 
bine-Engined Transports” by Dr. W. 
J. Strang, Chief Aerodynamicist, Air- 
craft Division, Bristol Aeroplane Com- 
pany, Ltd.; ‘‘Some Performance Con- 
siderations of a Jet Transport Air- 
plane’ by G. S. Schairer, Chief of 
Technical Staff, Boeing, and M. Lynn 
Olason, Aerodynamics Unit, Boeing; 
and ‘‘Turboprop Engine Application 
Problems” by Philip Colman, Chief 
Preliminary Design Engineer, Lock- 
heed Aircraft Corporation. 


p» Tuesday, August 10— Morning Ses- 
ston (Chairman, E. S. Thompson, 
General Electric Company): ‘Tur- 
bine Engines for Transport Airplanes” 
by Abe Silverstein, Associate Direc- 
tor, Lewis Flight Propulsion Labora- 
tory, NACA; ‘Operational Charac- 
teristics of Turboprop Propellers’ by 
George W. Brady, Director of En- 
gineering, Propeller Division, Curtiss- 
Wright Corporation; and “Selection 
of Fuels for Commercial Turbine- 


19 


and Events 


Powered Aircraft’”” by C. R. Johnson, 
E. R. Kennedy, and W.S. Little, Shell 
Oil Company. Afternoon Session 
(Chairman, unknown at press time): 
‘“‘Comet Operations” by A. C. Camp- 
bell Orde, Operations Development 
Director, British Overseas Airways 
Corporation; ‘‘Economics of Turbine 
Transport Operation” by R. D. Kelly, 
Superintendent, Technical Develop- 
ment, United Air Lines, Inc., and 
Lester G. Kelso, United; “The CAA 
and Turbine- Powered Transportation”’ 
by F. B. Lee, Administrator, CAA; and 
“Stopping Large Jet Airplanes” by 
J. E. Steiner, Project Engineer, Pre- 
liminary Design, Boeing. 

> Wednesday, August 11— Morning 
Session (Chairman, E. C. Wells, 
Vice-President— Engineering, Boeing) : 
“Water Basing the Jet Transport”’ 
by Marvin I. Haar, Stevens Institute 
of Technology; and ‘Design Con- 
siderations of the Boeing Model 707” 
by M. L. Pennell, Chief Project 
Engineer, Boeing. 


As soon as the Wednesday morning 
session is finished, those persons who 
are participating in the field trip to 
the Boeing Seattle plant will be trans- 
ported from the hotel to the plant. 
Members of the field trip will be 
served luncheon in the plant cafeteria 
as guests of the company. During 
the afternoon, there will be a tour of 
the plant and an inspection of turbine- 
powered aircraft, including Boeing’s 
new jet tanker-transport prototype. 

Special arrangements will be re- 
quired for any person who is not a 
United States citizen and who wishes 
to participate in the Boeing field trip. 
In order to expedite such arrange- 
ments, it is requested that citizens of 
foreign countries desiring to visit the 
Boeing plant at this time so indicate 
in a letter addressed to G. W. Taylor, 
Sales Division, Boeing Airplane Com- 
pany, Seattle. This letter should 
contain the following information: 
country of citizenship, company affil- 
iation, and title or position with that 
company. 

IAS members will receive copies of 
the final program through the mails. 


TE 
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Second Southwestern Student Competition 


Major C. E. (Chuck) Yeager, USAF, Principal Speaker at Awards Dinner 


The Second Southwestern Student 
Competition, conducted by the Texas 
Section of the Institute of the Aero- 
nautical Sciences, was held in Dallas, 
Tex., on April 21-24 with headquarters 
at the Adolphus Hotel. During this 
time, 24 graduate and undergraduate 
students from 14 colleges delivered orig- 
inal papers on aeronautical subjects. 
The cost of the conference, including 
the prize money and travel expenses for 
the participants, was underwritten by a 
group of four Texas aircraft com- 
panies—Bell Aircraft Corporation, 
Chance Vought Aircraft, Inc., Consoli- 
dated Vultee Aircraft Corporation, and 
Temco Aircraft Corporation. 

On Wednesday evening, April 21, the 
students and accompanying faculty 
were welcomed by Douglas G. Andreoli, 
Texas Section Chairman. A review of 
the aircraft company activities in the 
Dallas-Fort Worth area was presented 
in the form of movies by each of the 
four sponsoring companies. 

On Thursday, the competition for- 
mally got underway with the presen- 
tation of papers on Aerodynamics and 
Propulsion by the graduate students and 
of papers on Propulsionand Design by the 
undergraduate students. The following 
day was devoted to undergraduate ses- 
sions, which were attended by the Senior 
Aeronautical Engineering Class from 
the University of Texas. Papers on 
Aerodynamics and Performance were 
delivered in the Friday morning ses- 
sions; papers on Structures and Loads 
were given in the afternoon sessions. 

Luncheons were held on both Thurs- 
day and Friday. At these functions, 
the students, faculty, and guests heard 
the top engineering and management 
executives of the sponsoring aircraft 


companies present reviews of company 
growth and organization as well as 
views on the requirements for good engi- 
neers. 

On Thursday, F. N. Dickerman, 
Chief Engineer, Chance Vought Air- 
craft, Inc., and H. Gaylord, Vice- 
President, Bell Aircraft Corporation, 
were the speakers. Mr. Dickerman 
spoke about ‘‘People Who Can't Say 
No,”’ meaning those persons who, in- 
stead of saying that something is im- 
possible or can’t be done, go ahead and 
give it a good try. He concluded his 
talk with a brief history of Chance 
Vought, beginning with the VE-7 bi- 
plane of 1917 and ending with the latest 
XF8U-1 Navy day fighter. Mr. 
Gaylord reviewed the background of his 
company and touched upon its work in 
the experimental aircraft field and in 
helicopter production Mr. Gaylord 
heads the Bell Helicopter Division. 

The Friday luncheon speakers were 
A. C. Esenwein, Vice-President, Con- 
vair, and R. McCulloch, President, 
Temco Aircraft Corporation. Mr. Esen- 
wein outlined the organizational ar- 
rangement of the overall corporation 
and followed with specific points about 
the Fort Worth Division. He said that 
planned production for the future in- 
cludes a supersonic bomber currently in 
the development stages. Mr. Mce- 
Culloch gave a brief résumé of his com- 
pany’s organization and history. He 
told of the various products put out by 
Temco in its early days and stated that 
presently the company’s major effort is 
based upon the overhaul of commercial 
and military planes and subcontracting 
of major assemblies. 

Thursday evening was taken up with 
a barbecue held at White Rock Lake. 


On the following evening, the students 
were entertained with the film, We Saw 
It Happen, produced by United Aircraft 
Corporation. At the same time this 
film was being shown, members of the 
industry and faculty met to discuss 
ways and means of improving future 
competitions and the various problems 
associated with training engineers for the 
aircraft industry. 

Bell, Chance Vought, Convair, and 
Temco were hosts to the students and 
faculty members for inspection trips 
through their facilities. This was on 
Saturday, and the group traveled by 
bus from Dallas to Hurst, Fort Worth, 
and Grand Prairie and back to Dallas. 
Luncheon was served by Chance 
Vought. 

On Saturday evening, 300 members 
of the Texas Section and their guests 
together with the students and faculty 
members gathered at the Roof Garden 
of the Adolphus Hotel for the Awards 
Night Dinner. Following dinner, Chair 
man Andreoli welcomed the group and 
introduced the honored guests. These 
included: R. R. Dexter, IAS Secretary; 
H. Gaylord, Vice-President, Bell Air 
craft; B. Kelly, Chief Engineer, Heli 
copter Division, Bell Aircraft; Capt. 
C. M. Jett, USN, BAR, Dallas; F. O 
Detweiler, President, Chance Vought; 
F. N. Dickerman, Chief Engineer, 
Chance Vought; A. C. Esenwein, 
Vice-President, Convair; Lt. Col. C 
Savage, USAF, AFPR, Fort Worth; 
J. W. Larson, an IAS Vice-President 
and Chief Engineer, Convair, Fort 
Worth; R. McCulloch, President, 
Temco; and H. G. Erickson, Director 
of Engineering, Temco. 

The Chairman then introduced J. L. 
Atwood, IAS President and President, 


The students and faculty attending the Texas Section's Second Southwestern Student Competition are shown at the 
This event brought the 4-day competition to a close. 


Awards Night Dinner. 
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North American Aviation, Inc. Mr. 
Atwood spoke briefly on ‘‘A Sense of 
Responsibility,’ an important and de- 
sirable quality, he said, often found lack- 
ing in engineers. 

The principal speaker was Major C. E. 
(Chuck) Yeager, USAF, who gave 
the audience a graphic account of how 
it feels to fly through the sonic barrier. 
The USAF Test Pilot told how modern 
research planes are being used in test 
flying. Much of his talk, however, cen- 
tered around the X-1 which he flew 
faster than sound in 1947. Major 
Yeager said that the X-1 attained 
supersonic speed at a 40,000-ft. alti- 
tude and that the X-1A, which he piloted 
at about 1,600 m.p.h. last December 
12, reached that speed at an altitude 
of approximately 78,000 ft. 

The climax of the 4-day event was the 
presentation of awards by IAS Presi- 
dent Atwood to the six student winners. 
The winners in the competition’s Under- 
graduate Division and their papers 
were: First Prize, Kelly W. Thurston, 
University of Utah, ‘‘Design and Char- 
acteristics of a Rotating Combustion 
Chamber Engine;”’ Second Prize, 
Kenneth G. Wernicke, University of 
Kansas, ‘‘A Determination of the 
Boundary Layer Temperature Recovery 
Factor on a Flat Plate in Supersonic 
Flow;” and Third Prize, Richard L. 
Schapker, Parks College, St. Louis 
University, ‘““Turbojet Compressor with 
Counterrotating Element.’”’ The win- 
ners in the Graduate Division were: 
First Prize, Charles M. Halsell, Uni- 
versity of Texas, “Design of a Semi- 
Flexible Variable Mach Number 
Nozzle; Second Prize, Charles L. Whar- 
ton, Georgia Institute of Technology, 
“Effects of Screens in Wide Angle Dif- 
fusers of Square Cross Section;’’ and 
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President of North American Aviation, Inc. 
Prize Winner, Undergraduate Division, Parks C 


Second Prize 


The winners of the Texas Section's Second Southwestern Student Competition are shown 
with Douglas G. Andreoli, Texas Section Chairman, and J. L. Atwood, IAS President and 


From left to right are R. L. Schapker, Third 
ollege, St. Louis University; 
inner, Undergraduate Division, University of Kansas; K. W. Thurston, First 


K. G. Wernicke, 


Prize Winner, Undergraduate Division, University of Utah; Mr. Andreoli; Mr. Atwood; 
C. M. Halsell, First Prize Winner, Graduate Division, University of Texas; and C. L. Wharton, 
Second Prize Winner, Graduate Division, Georgia Institute of Technology. Not shown in 


this photograph is L. R. Selkirk, Third Prize W 


Third Prize, Lawrence R. Selkirk, Uni- 
versity of Oklahoma, “‘A Method of Esti- 
mating Jet Engine Performance.”’ 

The Second Southwestern Student 
Competition was then closed with a res- 
olution of thanks to the Texas Section, 
the IAS, and the supporting companies. 
This was submitted by A. E. Cronk, of 
the University of Minnesota, as spokes- 
man for the faculty representatives. 

B. KourR 
Publicity Chairman 
Texas Section 


Shown from left to right are: J. L. Atwood, IAS President and President of North American 
ouglas G. Andreoli, Chairman of the Texas Section; and Major C. E. 

This photograph was taken at the Awards Night 
Student Competition. 


Aviation, Inc.; 
Yeager, USAF, Principal Dinner Speaker. 


Dinner that concluded the 4-day Second Southwestern 


inner, Graduate Division, University of Oklahoma. 


Guggenheim Fellowships 
Awarded at CalTech 


The appointment of two new Gug- 
genheim Jet Propulsion Fellows and the 
renewal of Fellowships for three others 
at the California Institute of Tech- 
nology was announced on May 10 by 
Harry F. Guggenheim, IAS Member, 
Honorary Member, and Benefactor, 
President of The Daniel and Florence 
Guggenheim Foundation, and Dr. L. 
A. DuBridge, President of CalTech. 


The new Fellows who were selected 
to carry programs of advanced study 
and research at CalTech’s Daniel and 
Florence Guggenheim Jet Propulsion 
Center are: Jack L. Kerrebrock and 
Sedat Serdengecti, both students at 
CalTech. 


Those Fellows whose grants have been 
renewed for an additional year are: 
David M. Benenson, Saul Feldman, 
and Robert J. Hartlieb, Jr., TMIAS. 
Messrs. Benenson and Feldman are IAS 
Student Members. 


The Daniel and Florence Guggenheim 
Jet Propulsion Center at CalTech was 
established in 1948 by the Guggenheim 
Foundation to provide facilities for 
graduate education and research in jet 
propulsion and rocket engineering with 
particular emphasis on peacetime uses. 
The principal post at the CalTech Jet 
Propulsion Center is the Robert H. 
Goddard Professorship, named in honor 
of the American rocket pioneer, Dr. 
Robert H. Goddard (1882-1945). This 
post is held by Dr. H. S. Tsien, FIAS. 
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Musick Memorial Trophy Awarded to 
Sir Melvill Jones 


Sir Bennett Melvill Jones was 
awarded the Musick Memorial Trophy 
this spring by the Royal Aeronautical 
Society on behalf of the Royal New Zea- 
land Aero Club. Sir Melvill Jones was 
cited ‘‘for his work over a long period of 
years, wherein he contributed so much 
to the safety of flying and the develop- 
ment of aircraft.” He is an Honorary 
Fellow of the Royal Aeronautical So- 
ciety and the Institute of the Aero- 
nautical Sciences. 

Sir Melvill Jones, who was knighted 
in 1942 for his services to aircraft de- 
velopment, has been associated with 
aeronautical research since 1910. His 
findings in this field have had consider- 
able influence in both aeronautical re- 
search and aviation. 

In 1910, shortly after his graduation 
from Emmanuel College, Cambridge 
University (Mechanical Science Tripos, 
1909), Sir Melvill Jones joined the staff 
of Great Britain’s National Physical 
Laboratory and undertook the design 
of some early British wind tunnels 
and the development of certain ex- 
perimental techniques and _ theoretical 
studies of stability and control. In 
1914, after a year as an Airship Designer 
with Sir W. G. Armstrong Whitworth & 
Company, Ltd., he became engaged in 
model and full-scale aerodynamic re- 
search for the Royal Aircraft Factory. 
Two years later, at the Armament Ex- 
perimental Station, Orfordness, he con- 
ducted experimental studies of aerial 
navigation, blind flying, bomb- and gun- 
sight operation, and the training neces- 
sary for these purposes. In 1918 and 
1919, he served as Deputy Director of 
Britain’s Research Air Ministry. In 
1919, he was named the Francis Mond 
Professor of Aeronautical Engineering 
at Cambridge University, thus becoming 
the first Professor of Aeronautics in 
England. He remained in this pro- 
fessorial appointment until 1952. He 
is now acting as Consultant to the Royal 
Aircraft Establishment. 

Some of the experimentation that he 
carried out at Cambridge was the basis 
of a paper presented by him on Decem- 
ber 17, 1937, before the Institute of the 
Aeronautical Sciences as that group's 
first Wright Brothers Lecturer. His 
paper in this instance was entitled 
“Flight Experiments on the Boundary 
Layer” and dealt with the transition of 
the boundary layer from the laminar 
to the turbulent form. Three years 
before this, in 1934, Sir Melvill Jones 
had delivered the Wilbur Wright Me- 
morial Lecture of the Royal Aeronauti- 
cal Society on the subject of “‘Stalling.”’ 

The Musick Memorial Trophy was 
established in 1938 by the citizens of 


Sir B. Melvill Jones 


Auckland, N.Z., in memory of Capt. 
Edwin C. Musick and six companions 
in Pan American Airways’ ‘Samoan 
Clipper’’ who were lost in the South 
Pacific on the first commercial flight 
from the United States to New Zealand 
on January 12, 1938. The trophy is 
awarded ‘‘to the group, body, or indi- 
vidual that has recently made the con- 
tribution, development, or improve- 
ment which by its practical application 
has become most effective in furthering 
the safety of aircraft with special refer- 
ence to transoceanic aviation, or di- 
rectly so by increasing the efficiency of 
aircraft.” 

The Royal New Zealand Aero Club, 
which has its headquarters in Wellington, 
N.Z., is the trustee of the Musick Me- 
morial Trophy. Britain’s Royal Aero- 
nautical Society and America’s Insti- 
tute of the Aeronautical Sciences both 
serve as nominating bodies for possible 
recipients of the trophy. The execu- 
tives of the Royal New Zealand Aero 
Club act upon the nominations and se- 
lect the recipient of the Musick Memo- 
rial Trophy. 


Second Annual! Northeastern 
IAS Student Branch Convention 


On April 9 and 10, the Second Annual 
Northeastern IAS Student Branch Con- 
vention was held at the Massachusetts 
Institute of Technology, with the local 
Student Branch acting as host. The 
theme was “The First 50 Years of 
Powered Flight.’’ The following schools 
were represented: the U.S. Naval 
Academy, Princeton University, Boston 
University, New York University, Poly- 
technic Institute of Brooklyn, Rens- 
selaer Polytechnic Institute, Syracuse 
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University, The Johns Hopkins Uni- 
versity, and M.I.T. 
After registration at 9:00 a.m. on 


Friday, April 9, the delegates were 
greeted by Dr. J. C. Hunsaker, Pre- 
fessor of Aeronautical Engineering 


(Emeritus) and former Head of the 
Aeronautical Department at M.I.T. 
and present Chairman of the NACA, 
Dr. Hunsaker turned the meeting over 
to Program Chairman William Moody 
who enumerated the student papers to 
be presented. These papers and the 
students delivering them were: ‘‘Vibra- 
tion Analysis of Helicopter Blades” by 
Shell Salzman, M.I.T.; “Cross Coupling 
Between Lateral and Longitudinal 
Bending and Torsion Modes” by Jerry 
Reed, M.I.T.; ‘‘Low-Speed Ram-Jet 
Design” by Angelo George Cicolani, 
Midshipman, U.S.N.A.;  ‘‘Low-Speed 
Wind Tunnel Using Smoke” by Bob 
Skodis, Princeton; and ‘‘Low R-N Wing 
Design” by Roger Barren, Princeton. 
The Judging Committee was composed 
of one representative from each schocl. 

Following luncheon, the visitors were 
taken on guided tours of M.I.T., in- 
cluding the Technology Aero Depart- 
ment, the wind tunnels, the Gas Turbine 
Lab, the shock tube, and the Hydrc- 
dynamics Lab. Demonstrations were 
made in many of the areas visited. 

Friday night, Reeves Morrison, of 
United Aircraft Corporation’s Pratt & 
Whitney Aircraft Division, spoke on the 
progress of turbine and atomic power 
plants for aircraft. Following a dis- 
cussion period, movies of the 1953 
Farnborough Air Show and of M.I.T.’s 
Aero Department were shown. 

On Saturday morning, April 10, the 
delegates boarded busses and journeyed 
to nearby Hascomb AFB, where the 
latest equipment worn by the modern 
jet fighter pilot was demonstrated. 

That evening, at a banquet, the awards 
for the best student papers were pre- 
sented to Shell Salzman, of M.I.T., for 
the best graduate paper and to Midship- 
man Angelo Cicolani for the best under 
graduate paper. Speeches were then 
given by Charles Kirchner, Assistant 
to the President of The Kaman Air 
craft Corporation, on the role of the 
helicopter and convertiplane during 
the next 50 years, and by Joseph Sutter, 
Boeing Airplane Company, on the fu 
ture of commercial jet aviation as ex 
emplified by the Boeing 707. Mr. 
Sutter was greeted with such a barrage 
of questions after his talk that Chairman 
Moody was finally forced to conclude 
the discussion. 

The last two orders of business were 
congratulations to Chairman Bill Moody 
for the fine job he had done and a re 
quest by him for volunteers for host for 
next year’s convention. 

WILLIAM J. PRAGLUSKI 
Secretary-Treasurer 
IAS Student Branch, M.I.T. 
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IAS Welcomes New Corporate 
Member 


Stanley Aviation Corporation, now 
located at Buffalo Municipal Airport, 
Buffalo, N.Y., has joined the Institute 
of the Aeronautical Sciences as a Cor- 
porate Member. 

Since the company was founded in 
July of 1948 by R. M. (Bob) Stanley, 
Stanley Aviation has grown steadily and 
today employs approximately 400 people 
and occupies over 71,000 sq.ft. of plant 
space at Buffalo Municipal Airport. 
By midsummer of this year, the com- 
pany expects to move into a new 65,000- 
sq.ft. facility adjacent to Stapleton 
Airport in Denver, Colo. 

Included among the Stanley Aviation 
projects and products are ejection seats, 
automatic lap belts, training devices, 
and equipment and study projects in 
the guided missile field. Entry into the 
ejection-seat field occurred when the 
company won a USAF design compe- 
tition for a downward ejection seat. 
Before these had been delivered to the 
Air Force, the company received a con- 
tract from Boeing Airplane Company 
for downward ejection bombardiers’ 
and navigators’ seats for the XB-52 air- 
craft. Today, the company is designing 
and fabricating ejection and nonejection 
seats under 34 prime contracts and pur- 
chase orders calling for navigator, bom- 
bardier, and tail-gunner seats. 


IAFS Technical Director Named 
IAS Members Assisting 


Dr. Hans H. Bleich, Professor of Civil 
Engineering at Columbia University, 
was recently appointed Technical Di- 


AS NEWS 


rector of the Institute of Air Flight 
Structures. The Institute of Air Flight 
Structures was established the first of 
this year at Columbia University’s 
Engineering Center on a grant from the 
Daniel and Florence Guggenheim Foun- 
dation. 

Assisting Dr. Bleich in the discharge 
of his duties are three IAS members, 
all of whom are Professors in Columbia’s 
Department of Civil Engineering. These 
members are: Alfred M. Freudenthal, 
MIAS; Bruno A. Boley, MIAS; and 
Lee Arnold, TMIAS. 

Grover Loening, IAS Fellow and 
Benefactor, is Chairman of the Ad- 
visory Council of the Institute of Air 
Flight Structures. Further informa- 
tion relative to the Advisory Council 
membership and the formation of the 
Institute of Air Flight Structures will 
be found on page 37 of the June, 1954, 
issue and on page 63 of the January, 
1954, issue, respectively, of the AERO- 
NAUTICAL ENGINEERING REVIEW. 


S.L.A. Translations’ List 


The Special Libraries Association has 
announced that a list of translations in 
the S.L.A. Translations Pool is now 
available for distribution. Requests for 
copies, accompanied by $0.30 to cover 
the cost of postage, should be addressed 
to: S.L.A. Translations Pool, John 
Crerar Library, 86 E. Randolph St., 
Chicago 1, 

This 73-page list comprises 1,100 
translations that were in the Pool as of 
October 1, 1953. An addendum to 
cover several hundred translations con- 
tributed in the interim will be issued 
shortly. 


Necrology 


Herbert Olden 


Herbert Olden, MIAS, who was re- 
cently promoted from Associate Editor 
to Managing Editor of Aviation Age, 
died on May 3 of a coronary occlusion. 
Mr. Olden was 35 years old. 

A native of New York City, Mr. 
Olden attended the local James Monroe 
High School and subsequently matricu- 
lated at the College of Engineering, 
New York University. He received his 
B.A.E. degree in 1941. Immediately 
after his graduation, he entered the U.S. 
Army Air Force and served as an Engi- 
neering Officer until his separation from 
the service as a Major in December of 
1945, 


In January of 1947, he joined Pan 
American World Airways, Inc., as an 
Aeronautical Engineer. In June of that 
year, he re-entered the Air Force and was 
assigned as a Student Officer for a year 
of study in meteorology to the University 
of Chicago. He served for 2 years fol- 
lowing the completion of this meteoro- 
logical course as a USAF Weather Offi- 
cer. Early in 1952, he became associ- 
ated with the Eclipse-Pioneer Division 
of Bendix Aviation Corporation as a 
Technical Writer. He went with Avia- 
tion Age as Assistant Editor in Decem- 
ber of 1952. 

Mr. Olden is survived by his widow, 
Mrs. Norma Olden, and their 8-year- 
old son, Daniel. 
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News of Members 


> Rear Admiral Calvin M. Bolster, 
USN (Ret.) (F), Coordinator of De- 
velopment, The General Tire & Rub- 
ber Company, has been named to the 
Technical Advisory Board of General 
Tire & Rubber’s subsidiary, Aerojet- 
General Corporation. 


> Joseph M. Chase (AM), Manager, 
Division of Aircraft Maintenance and 
Equipment, Flight Safety Foundation, 
is currently General Chairman of the 
National Safety Council’s Air Trans- 
port Section. 


>» Dr. Karl T. Compton (F), Chair- 
man of the Corporation, Massachu- 
setts Institute of Technology, was 
awarded Dickinson College’s annual 
Priestley Memorial Award. The 
award, presented to Dr. Conipton 
on April 23, was given to him for 
“distinguished contribution to the 
welfare of mankind through physics.” 


> Daniel F. DeSanto (TM), Gradu- 
ate Student, College of Engineering, 
New York University, has _ been 
awarded a National Science Founda- 
tion fellowship for research in aero- 
nautical engineering. The award car- 
ries with it a stipend of $1,800 plus 
full tuition. Mr. DeSanto will work 
toward a doctor’s degree in the prob- 
lem of flutter of airfoils in multistage 
cascade. 


> William P. Lear (AF), Chairman 
of the Board and Director of Research 
and Development, Lear Incorpo- 
rated, has been awarded one of the 
1954 Horatio Alger Awards. The 
presentation was made on May 6 in 
New York. 

> Ralph H. McClarren (AF), Con- 
sulting Engineer, has moved his con- 
sulting offices from Philadelphia to 
600 York Rd., Jenkintown, Pa. The 
telephone numbers at this new address 
are Turner 3454 and Turner 3455. 


> Dr. Ing. S. Neumark (AF) has 
been promoted to Senior Principal 
Scientific Officer, Royal Aircraft Es- 
tablishment, Ministry of Supply, Eng- 
land. He was also recently elected 
to the grade of Fellow in the Royal 
Aeronautical Society. 


p> George H. Scragg (M), Owner- 
Consultant, George H. Scragg Or- 
ganization, announces the relocation 
of his sales promotion firm to 920 E. 
79th St., Cleveland 3, Ohio. The 
telephone number there is EXpress 
1-2707. The address for mail and 
parcel post remains the same—P.O. 
Box 2170, Sta. H, Cleveland. 


> Dr. Milton D. Van Dyke (TM), 

Ames Aeronautical Laboratory, 

NACA, has been awarded a U.S. 
(Continued on page 60) 
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Dr. von Karman presides at the opening of AGARD's Fourth International Congress in the Kurhaus, Scheveningen, 
Holland, May 5, 1954. Seated with him is Dr. Frank L. Wattendorf, AGARD Secretariat Director. Prince Bernhard of 
the Netherlands (seated center of front row) made the welcoming address. 


Editorial 


AGARD 


An important NATO 
organization comes of age. 


Outside a relatively small circle of people working in 
international and military fields, the somewhat cryptic 
combination of letters which appears at left has hereto- 
fore had little significance. It stands, of course, for 
‘Advisory Group for Aeronautical Research and Devel- 
opment,” an organization fathered by the Chairman of 
the U.S. Air Force Scientific Advisory Board and 
brought into being by the Standing Group of the Mili- 
tary Committee of the North Atlantic Treaty Organiza 
tion. All of which sounds a bit complicated, but dug 
out from behind these resounding titles,s AGARD 
is really the product of the genius and foresight of one 
man, Theodore von Karman. Dr. von Karman early 
recognized that great talent for aeronautical develop- 
ment existed in the NATO countries but that some co- 
ordinating device was needed to prevent wastage and 
duplication of our scientific effort. A meeting was 
called in Washington in February, 1951, at which repre- 
sentatives of Canada, Denmark, France, Italy, the 
Netherlands, the United Kingdom, and the United 
States discussed the problem. By common consent, 
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AGARD was set up on a provisional basis for a 2-year 
period, during which time it was to receive logistical sup- 
port from the U.S. Air Forces. 

The Advisory Group established the following ob- 
jectives: 


(1) To review continuously the application of ad- 
vances in aeronautical science to common defense prob- 
lems. 

(2) To make recommendations for the solution of 
problems referred to it by agencies within NATO, in- 
cluding evaluation of research and development projects 
submitted by individual nations. 

(3) To make recommendations leading to improved 
cooperation among member nations in the field of aero- 
nautical research and development. 

(4) To explore methods for facilitating exchange of 
information pertaining to aeronautical research and 
development. 


During its short existence, under the direction of Dr. 
von Karman and with the aid of a small technical staff 
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in Paris, AGARD has succeeded in carrying out its an- 
nounced objectives so well that there was no question of 
its continuation after the 2-year trial period. The par- 
ticipating nations have agreed to relieve the USAF of 
the logistical responsibility and have budgeted funds to 
carry on the work. This is good. It is a long step in 
the direction of international cooperation for mutual de- 
fense. AGARD provides an example that might well 
be followed in other areas of common interest. Dr. von 
Karman’s faith in the future has been well justified. 

We of the Institute are proud to have participated to 
a small degree in the work of AGARD. One of its im- 
portant areas of interest is in documentation, in facili- 
tating the exchange of technical information by stand- 
ardization of methods, report forms, and terminology. 
In the Spring of 1953, IAS Western Manager E. W. 
Robischon was made available (on loan) to the AGARD 
Paris office to help lay the groundwork for the Docu- 
mentation Panel. Also, during the past two General 
Assemblies (London, August, 1953, and Holland, May, 
1954), the Institute was invited to participate on an 
official basis. IAS Secretary Robert R. Dexter sat 
with the Documentation Panel on both occasions and is 
doing everything possible to make appropriate IAS 
facilities available to AGARD. Our libraries and our 
indexingand reviewiig services are now being used. 
Many IAS members are also participating in the work 
of the technical panels. In these, and in other ways, 
your Institute is taking part in the advancement of the 
aeronautical sciences on a world-wide basis. _§S.P.J. 


A summary report of the recent AGARD meeting in 
Holland will appear soon in a forthcoming issue of the 
Review.— 
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Effect of Aircraft Jet-Engine Exhaust 
Impinging on Airfield Surfaces 


N. L. FOX* and S. J. HARVEYT 


Santa Monica Division, Douglas Aircraft Company, Inc. 


Available information regarding the e aircraft jet-engine 


wakes on airfield surfacing materials is summarized and dis- 
cussed. Thesedatashowthat thetemperature of the exhaust gases 
incident on the pavement surface may be predicted from the ex- 
haust gas temperature, jet nozzle angle, and height-to-diameter 
ratio. Temperatures in the pavement may then be predicted 
from the thermal properties of the material and the time of ex- 
posure. Moving nonafterburning aircraft do no damage because 
of the limited time of exposure; stationary nonafterburning and 
slowly moving afterburning aircraft may produce pavement sur- 
face temperatures sufficient to cause appreciable damage. This 
damage starts at about 300° F. for asphalt and 800°F. for con- 
crete pavements in current use. The problem of loose material 
being blown away is more severe than, but similar to, the situa- 
tion with propeller slipstreams. 
wakes seems remote. 


Danger of fires from jet-engine 


NOMENCLATURE 

a = thermal diffusivity of paving material, sq.ft. per 
hour 

B; = generalized Biot Number, hZ/k 

ts = constants, defined where used 

D = diameter of jet exhaust nozzle, in. 

F, = boundary Fourier Number, h2a0/k? 

H = height of jet exhaust nozzle centerline from ground, 
ft. 

h = forced convection thermal coefficient, B.t.u. per °F. 
hour sq.ft. 

k = thermal conductivity coefficient, B.t.u. per °F. hour 
ft. 

= Prandtl] Number 

= Reynolds Number 

bi = temperature at any particular point in space (stagna 
tion if in a moving gas), °R. 

as = ambient air temperature, °R. 

T; = jet exhaust stagnation temperature, °R. 

ie = jet wake gas stagnation temperature incident on the 
ground surface 

T; = temperature at depth Z in pavement, °R. 

Y = radial distance from jet centerline extension, ft. 

X = distance from jet nozzle exit, parallel to jet nozzle 
centerline, ft. 

X’ = distance from jet nozzle exit, parallel to ground 
surface, ft. 

FA = distance below pavement surface, ft. 

a = angle between jet centerline and ground surface 
(positive when afterend of engine is tilted down- 
ward), deg. 

0 = time, hour 

(/)max, = Maximum value in a particular plane 


INTRODUCTION 


‘he AIRCRAFT are already in extensive use by the 
Armed Forces and are being considered by commer- 
* Aerodynamicist. 
Associate Engineer. 
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cial operators. Their use is extending existing airport 
problems and introducing new ones, such as: 

(1) The effect of the hot high-velocity engine exhaust 
on airport surfacing materials. 

(2) Fuel spillage. 

(3) Noise. 

(4) Increasing wheel loading and tire pressures. 

Only the first of these problems will be dealt with 
here. 

With the increasing use of jet aircraft, this problem 
may become increasingly important to airport opera- 
tors, naval aircraft carriers, and air-frame manu- 
facturers. Relatively little engineering data have been 
published in this country on the effect of aircraft jet- 
engine exhaust on airport surfacing materials. Most of 
the past experience has been with military combat air- 
craft but is indicative of the coming problem with 
commercial and military transport jet aircraft. 

This problem may be divided into two portions: 

(A) The temperature and velocity of the jet wake 
immediately above (incident upon) the ground surface, 
as affected by aircraft geometry and engine operating 
condition. 

(B) The reaction of various airport surfacing ma- 
terials to surface temperature and velocity. 

Because the temperature and velocity distribution 
patterns in a jet wake are similar, only one of these need 
be analyzed. The temperature variable has been 
chosen because damage to hard surface paving ma- 
terials is the more crucial problem. On the other hand, 
loose surface material will be affected more by the 
velocity. This portion of the problem being similar to, 
although more severe than, the situation with propeller- 
driven aircraft will receive only minor discussion. 


GENERAL ASSUMPTIONS 


Throughout this report, several general assumptions 
are made: 

(1) The aircraft or model jet is stationary with respect to 
both the ground surface and the free air stream. As shown 
later, the time of exposure of a particular pavement 
area to the jet wake of a moving aircraft is insufficient 
to cause appreciable temperature rise. Consequently, 
hard surface pavements are not damaged. Conversely, 
loose surface materials, affected by the jet wake ve- 
locity, may be damaged by moving aircraft. 

(2) All jet-engine exit nozzles and test model nozzles are 
circular. This is the usual case. For the two excep- 
tions, the ‘‘clam-shell’’ variable-area nozzle and the 
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nozzle in which a center “‘bullet’’ protrudes into the 
exit plane, an effective diameter based on the minimum 
area arbitrarily has been used. The effect of devices 
used for minor adjustments to the exit area of fixed-area 
nozzles has been neglected. 

(3) Ambient air temperature, Ty, is 59°F. (15°C.) 
unless otherwise stated. It may be that the gas tem- 
perature incident on the ground is insensitive to am- 
bient air temperature. For one engine investigated, 
the correlation presented later yielded approximately 
the same temperatures incident on the ground for —40° 
F. to +100°F. air temperatures, because of the com- 
bined effects of ambient temperature, 7,, and the re- 
sulting changes in the jet temperature, 7). 

(4) The initial (undisturbed) ground temperature is 
equal to the ambient air temperature. Where data are 
available to show that this is not the case, the air tem- 
perature should be used in finding the temperature in- 
cident on the ground, and the initial ground temperature 
in finding the ground temperature rise. 

(5) The ground or pavement surface is a uniform 
gecmetrically flat plane. The effect of surface rough- 
ness, depressions due to prior damage, and pavement 
discontinuities has been neglected. Jet blast deflectors 
are not considered here. 


CORRELATION OF AIRCRAFT GEOMETRIES 


It is assumed that pavement damage occurs initially, 
and is most serious, at the point on the ground surface 
where the temperature of the incident jet wake is a 
maximum. 

Several theoretical analyses have been made for the 
temperature distribution in an undisturbed jet wake— 
i.e., a jet expanding into quiescent air with no solid 
boundaries within the region of influence. These 
analyses do not appear capable of treating the effect of 
solid boundaries, such as the ground plane, nor are they 
completely satisfactory in other respects. 

Consequently, these analyses have been abandoned, 
and less complicated empirical correlations have been 
employed. A number of articles give experimental data 
describing the temperature distribution in an undis- 
turbed jet wake expanding into quiescent air.' A sketch 
of such data is shown in Diagram 1 in the form of a map 
of constant temperature contours. 

Several of these articles give correlations that, while 
not completely adequate, lead to the following assump- 
tions: 

(1) The temperature distribution in jet wakes is 
axially symmetric about the jet nozzle centerline ex- 
tended, as long as natural convection is not important. 
Natural convection becomes important only far beyond 
the present region of interest for jet aircraft or ary 
reasonable model simulation thereof. 

(2) Geometric similarity of dimensions applies re- 
gardless of scale. Linear dimensions are usually pre- 
sented in terms of jet nozzle exit diameters. 

(3) Temperature distribution patterns in jet wakes 
are similar, independent of the jet nozzle gas tempera- 


27 


Jet Nozzle 


Constant Tempera- 
ture Cone 


Constant temperature profiles in an undisturbed jet wake. 
DIAGRAM 1. 


ture. Temperature data show reasonable agreement 
when presented in the form of a temperature parameter, 
which is defined as the temperature rise over ambient 
air temperature of the gas at a point in the jet wake, 
divided by the jet nozzle gas temperature rise over 
ambient. In terms of the nomenclature adopted here, 
this temperature factor is: 


(T = Ta), (T; 


This form of a temperature factor later will be found 
convenient, as it is similar to temperature factors that 
result from several of the classical heat-transfer equa- 
tion solutions. 

(4) The aforementioned temperature factor is in- 
versely proportional to distance downstream in the 
region downstream from the initial constant tempera- 
ture cone (see Diagram 1). This cone is on the order of 
5 jet diameters long with the jet nozzle exit forming its 
base. The expression 


(X/D)((T — Ta)/(T; — \centertine = Constant 


is a reasonable representation of the experimental data, 
although there is a small variation in the constant as 
other conditions change. 

(5) Downstream from the initial constant tempera- 
ture cone, cones are formed by the locus of points where 
the temperature factor is a constant fraction of the 
value on the jet centerline at the same distance down- 
stream. The apex of this cone is approximately at the 
center of the jet nozzle exit, and its apex angle is a func- 
tion of the temperature factor fraction chosen. (See 
Diagram 2.) This is to say: 


[(T (7, Ta) | at a 


— T,) (T, = a function of (5) 


independent of the individual value of X. 

(6) Assumption (5) leads to the fact that the shapes 
of temperature profile vs. radial distance (for a constant 
distance downstream) are similar—i.e., independent of 
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GEOMETRY 


JET NOZZLE 


Y x 
COORDINATE AKES 
REFERENCED AT CENTER 
OF NOZZLE EXIT 


GROUND | Ts 
SURFACE 


Fic. 1 


the particular distance downstream. This fact has been 
used to extend experimental data into regions where 
measurements are difficult. Several mathematical 
functions have been used to represent this shape; it 
appears that the best of these is 


C.Y 


= C[1 cos (C.Y)] /D > 5.0 


where C; and C; are constants. Other functions often 
used are the probability function and the three-halves 
power. 

(7) Other characteristics such as velocity, pressure, 
density, turbulence level, and chemical composition 
of the gas leaving the jet nozzle are apparently of 


TEMPERATURE DISTRIBUTION IN GAS 
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secondary importance for the cases of interest here and 
will be neglected. 

As mentioned earlier, most of these assumptions are 
only in fair agreement with experimental data. The 
relationships described by these assumptions may be 
combined to yield the following empirical expression: 


C,(Y/X) <4 


l 
xX/D>50 


where the constants C; and C, are to be evaluated from 
experimental data. Trial has shown that, while this 
expression is only approximate, even for the temperature 
distribution in a single jet wake, it appears to be as good 
as any similar expression available. Average values for 
the constants appear to be: 


C3 = 2.5 


C, = 12.8 (radians) 


Because of lack of sufficient information, it will be 
assumed for this analysis that the effect of the ground 
plane on the temperature distribution in the jet wake is 
negligible (see page 30, paragraph A). The equation of 
the ground plane then may be substituted into Eq. (1) 
to determine the temperature distribution incident on 
the ground surface. Experimental values for both these 
temperature distributions are given in reference 2. 

This analysis may be simplified by limiting it to the 
plane that is perpendicular to the ground surface and 
which contains the jet centerline. The assumptions 
leading to Eq. (1) indicate that this is a plane of sym- 
metry and that this plane will contain the maximum 
temperature incident on the ground. Fig. 1 shows 
the location of the pertinent variables in this plane. 

The equation of the ground plane (line) is now 


Y = (///cos a) — X tana ( 


2) 
By substituting Eq. (2) into Eq. (1), the variable Y may 
be eliminated. The resulting equation will give calcu- 
lated values for the gas temperature incident on the 
ground surface. This is shown in Fig. 2 with a corre- 
sponding set of experimental data. Fig. 2 is typical of 
several other comparisons of calculated and experi 
mental data; it shows the experimental curve to be 
displaced, both in distance downstream and in tem- 
perature magnitude, from the calculated values. The 
shapes of the two curves, however, are similar, and the 
calculated curve is useful in interpolating between ex 
perimental points, such as for obtaining the maximum 
temperature value. This discrepancy may be due to 
the particular values of the constants substituted into 
Eq. (1) and constraint by the ground surface of the cool 
ambient air for mixing. By obtaining values of the 
constants from experimental curves such as Fig. 2, a 
more satisfactory prediction may result, although a 
third constant (displacement of the jet wake from cen 
terline) may be necessary in this case 
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JET-ENGINE EXHAUST 


The maximum value of temperature on plots such as 
Fig. 2 is the main point of interest. It should be possible 
to differentiate the expression resulting from Eqs. (1) 
and (2) to obtain the maximum value of the tempera- 
ture. This, however, results in a cumbersome ex- 
pression that has no apparent explicit solution. It was 
found by numerical evaluation that two of the dimen- 
sionless groups may be combined to yield the following 
approximate functional relationship: 

(7s T,)/(T; (H/D) f(a) (3) 

This shows that for a given jet engine, the maximum 
gas temperature incident on the ground surface is in- 
versely proportional to the height of the jet exit above 
the ground. Fig. 3 gives a comparison of calculated 
and experimental values for this functional relationship. 
These curves show the same temperature discrepancy as 
Fig. 2. Any discrepancy in the downstream distance at 
which the maximum temperature occurs does not 
directly affect Fig. 3. 


Several comments are in order regarding the experi- 
mental data shown in Fig. 3. Throughout this report, 
the ground plane temperature, 7’, is defined as the jet 
wake gas stagnation temperature incident on the 
ground surface. As shown later, temperatures on the 
surface, or at a finite depth below the surface, exhibit in 
appreciable time lag from the incident gas tempera- 
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ture. Some of these data have been corrected analyti- 
cally, by the methods given later in this report (Eq. 4), 
to make them comparable. At least part of the scatter 
of the experimental data in Fig. 3 may be due to the 
questionable accuracy of these corrections, due to lack 
of knowledge of the exact thermal properties of the pave- 
ment materials used and the surface heat-transfer co- 
efficient. Specifically: 

(A) Reference 2 (©)—Data represent thermocouples 
at the surface of an “‘insulating’’ plate. No corrections 
used. 

(B) Reference 3 (VY and A)—Data represent the 
hottest of four thermocouples at the surface of a con- 
crete slab, after consecutive periods of 3 min. at 60 per 
cent power (VY) and 3 min. at 100 per cent power (A). 
Corrected for surface lag only, correction factors being 
on the order of 1.4. Observed temperatures may be low 
due to a thermocouple not being located at the highest 
temperature point. (See Fig. 2.) 

(C) Reference 4 (+)—Situation not described. 
corrections used. 


No 


(D) Reference 5 (X)—Data represent thermocouples 
at '/.-in. depth in concrete after a 13-min. run period. 
Corrected for surface plus depth lags, correction factors 
being on the order of 2.6. 


Decreased accuracy is expected as the correction 
factor increases. 


MAXIMUM GAS TEMPERATURE INCIDENT ON GROUND SURFACE Ps 
DUE TO JET WAKE, AT EQUILIBRIUM CONDITIONS, NO EXTERNAL AIR-FLOW WIA 
SEE FIGURE | FOR GEOMETRY L 
2.0 ] ] 
Z 
ah 
| 
| 
4 4-4 A 
| | ¢ 4 
| 
Ilo | 4 DASHED LINE RESULTS FROM SIMPLIFIED ANALYSIS 
oe 4 4 SOLID LINE IS SUGGESTED “DESIGN CENTER" 
FAIRING OF EXPERIMENTAL DATA (SEE PAGE 29 
FOR COMMENTS ON WEIGHTING OF DATA) 
= SYMBOLS ARE EXPERIMENTAL VALUES 
REFERENCE CONDITIONS AT JET NOZZLE REMARKS 
OIA,IN.  TEMP,°F VEL FT/SEC 
3 16 270 — (33545 TURBOJET) 
3 16 1260 — (33545 TURBOVET) 
+ 4 SONIC (GEOMETRY UNKNOWN) 
LT 4 5 12.8 1022 —  (W28/238 TURBOJETI 
20 25 


fe 3 
ANGLE GETWEEN JET CENTERLINE AND GROUND SURFACE, Q, 


Fic. 3. 


e 
e 
e 
n 
1S 
re 
d 
d 
iS 
of 
1) 
e 
id 
1S 
n 
m 
VS 
+) 
Ly 
u 
ne 
e 
ol 
ri 
ye 
he 
he 
to 
to 
he : 
a 
a 
OEGREES 


30 AERONAUTICAL ENGINEERING REVIEW—JULY, 1954 


ESTIMATED MAXIMUM GAS TEMPERATURE INCIDENT ON THE GROUND SURFACE 
ENGINE & 


23.7 INCH DIAMETER NOZZLE 


NACA STANDARO DAY S96O°F JET TEMPERATURE AT NOZZLE 


—— 250°F WEGLIGIBLE DAMAGE TO 
= ASPHALT PAVEMENT 


, 300° INITIAL EROSION OF 
ASPHALT PAVEMENT 


s50°%F SERIOUS EROSION OF 
| ASPHALT PAVEMENT 


PAVEMENT IN LESS 


| 400°%F EROSION OF ASPHALT 
THAN 1.0 MIN 


CONCRETE PAVEMENT 


INITIAL DAMAGE TO 
IN LESS THAN 20 SEC 


JET NOZZLE CENTERLINE HEIGHT, (FT) 


EXCEPT AS NOTED, STATEMENTS 

OF DAMAGE ARE FOR APP. SmIN 

J STATIONARY OPERATION NON- 
° 2 € 8 10 12 14 AFTERBURNING 


ANGLE BETWEEN JET CENTERLINE AND GROUND SURFACE (DEG) 


Fic. 4. 


Several interesting facts may be deduced from the 
experimental data shown in Fig. 3. 

(A) For low values of a, the angle between the jet 
centerline and ground plane, the mean of the experi- 
mental data shows higher temperatures incident on the 
ground surface than predicted by the undisturbed jet 
wake temperature distributions. This is due to the 
fact that the ground surface restrains the cool air avail- 
able for mixing with the hot jet in this region. Because 
such restraint may result from any surface, it is also 
expected that adjacent aircraft surfaces such as wings 
or flaps may have a small effect on maximum ground 
temperatures. It should be noted that all the data 
shown were obtained with no solid bodies in or adjacent 
to the jet wake except the flat ground plane. 


(B) While not shown, the values of (/7/D) for the ex- 
perimental points of Fig. 3 show random variation and 
not a trend. Apparently combining the variable 
groups — Ty)/(Tj — Ta) and (47/D) does not 
produce the scatter shown. 

(C) Within the scatter of the data, values for the 
model jet (a 1-in. diameter pure air jet of relatively low 
temperature differential) and for full-scale jet-engine 
exhaust show reasonable agreement. This indicates 
that reasonable confidence may be placed in experimen- 
tal work performed at model scale (dimensions and 
temperature factor) and extrapolated to full scale by 
use of these parameters. There is some evidence that 
the jet nozzle pressure or density ratio will have a small 
effect on spreading of an undisturbed jet. The scatter 
of the data presented in Fig. 3, however, prevents any 
conclusions on the matter. 

The nondimensional correlation of Fig. 3 may be used 
to estimate the maximum temperature incident on the 
ground surface for a given airplane. An example of this 
is given in Fig. 4, showing the estimated maximum 
temperature of the exhaust gases impinging on the 
ground surface, as a function of the height and angle of 
the exhaust, for the commercial version of a large turbo- 
jet engine soon to be available. The curves of Fig. 4 
have been computed from the ‘‘Design Center’ fairing 
of the experimental data in Fig. 3 and represent a “‘best 
guess.”” Using the upper limit of the bulk of the ex- 


perimental data yields temperatures in Fig. 4 approxi 
mately 50°F. higher. As mentioned previously, the 
only apparent reasons for the data in Fig. 3 to be higher 
than the true maximum temperature are experimental 
accuracy and overcorrection for surface or subsurface 
time lag. 

The table of operating experience contains tempera- 
ture estimates and comparisons of these estimates with 
test data for aircraft for which sufficient unclassified in- 
formation is available. Again, the experimental tem- 
perature data are of questionable validity because of lack 
of a sufficient statement as to the location of the tempera- 
ture sensing device—i.e., gas temperature incident on the 
surface, surface temperature, or subsurface tempera- 
ture. The estimated temperatures are the highest of 
these three. 

Limiting engine operation to partial throttle reduces 
the jet temperature rise less than might be expected. 
For example, it has been found that one large bomber 
engine idles at 43 per cent, and a smaller fighter type at 
73 per cent of the maximum jet temperature rise, 
T; — Ty. 


EFFECT OF TEMPERATURE ON AIRFIELD SURFACING 
MATERIALS 


Effect of Time 


An analysis has been made to determine the effect of 
exposure time on ground temperatures. It is unlikely, 
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of course, that the engines of operational jet aircraft will 
be run for long periods of time on the ground because of 
their high rate of fuel consumption. 

The subsurface temperature distribution produced by 
a hot jet impinging on the ground may be studied by 
considering a semi-infinite solid suddenly exposed to a 
fluid at a higher temperature. Assuming that the pave- 
ment composition and initial temperature are independ- 
ent of the depth, Z, and that the dimensions and ther- 
mal properties are independent of the local temperature, 
T., reference 6 gives, as an analytical solution 


2 a 1 (By + Fo) 


B; + 2F, 
[ — erf ( al (4) 


where 
B; = Biot Number = hZ/k 
F, = Fourier Number = h°a6/k? 


| 


9) u 
erf u = error function of uw = ae f e” dv 
0 


and the remaining symbols are defined in the nomencla- 
ture. This shows that the temperature rise of any point 
in the pavement, divided by the temperature rise of the 
gas incident upon the surface of the pavement, is a 
function of the time, 6; of the depth, Z, of the point in 
question; the thermal properties, k and a, of the pave- 
ment; and the surface heat-transfer coefficient, /. 
Reference 6 also gives numerical solutions of Eq. (4) in 
graphical form. 

Eq. (4), based on theory, assumes no heat transfer 
parallel to the surface and has been shown to be an ex- 
cellent representation of experimental data when the 
constants are reasonably accurately evaluated. The 
constants used here (given in Figs. 5 and 6) were selected 
from published literature with the exception of h, which 
was calculated from a modified form of the usual equa- 
tion: 


hx/k = (5) 


for a 400-ft. per sec. velocity, 20-ft. effective length, and 
air at 340°F. 


STRENGTH OF CONCRETE AFTER HEATING 
SPECIMENS TESTED AT ROOM TEMPERATURE 
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Fic. 7. Data from reference 11. 


No attempt has been made to check the curves re- 
sulting from these assumed constants (Figs. 5 and 6) 
against experimental data for this situation. This 
should be done in a complete evaluation of experi- 
mental apparatus and data. 

Several numerical solutions for Eq. (4) are given in 
Figs. 5 and 6. Fig. 5, the temperature distribution in 
concrete as a function of the depth, Z, with time, 0, as a 
parameter, shows that the temperature penetration 
into the pavement is relatively shallow. Experimental 
data lead to the same conclusion. This indicates that 
damage will be confined to the exposed surface of the 
pavement, with relatively little structural weakening of 
the material except that visible on the surface. Test 
data on the compressive strength of concrete after heat- 
ing is given in Fig. 7 as an indication of the structural 
weakening expected (see description of concrete paving). 

Fig. 6, the surface temperature (Z = 0) of concrete 
and asphalt pavements as a function of time, 6, shows 
that: 

(1) The surface temperature of asphalt will rise faster 
than that of concrete. This is due only to the change in 
the thermal conductivity, k, and diffusivity, a, which, 
depending upon the aggregate used in the paving ma- 
terial, may also vary. 

(2) The problem may be alleviated somewhat by 
limiting the continuous engine running time at a fixed 
location to about 1 min. References 7 and 9 give aver- 
age times experienced at an operational base (military 
jet aircraft) as: 


Single-Engined 
Aircraft, Min. 


Four-Engined 
Aircraft, Min. 


Starting 3.5 10.0 
Pre-take-off 1.5 2.5 
Maintenance 14.0 14.0 


The maintenance times listed above are sufficient to 
cause nearly the maximum amount of surface tem- 
perature rise for a particular aircraft. 

(3) Temperatures reached in paving materials when 
nonafterburning aircraft are moving are no problem, be- 
cause of the short time of exposure of the pavement 
surface to the jet wake. This is amply borne out by 
experience. 
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The temperature parameter of Eq. (4) is in a form 
convenient to apply as a correction factor to the tempera- 
ture parameter of Eq. 3: 


T, — T. 


As mentioned earlier, this type of correction has been 
used to make the various sets of experimental data pre- 
sented in Fig. 3 comparable. 


Damage to Unpaved Areas 


This portion of the problem is much the same as that 
produced by propeller-driven aircraft, accentuated by 
higher power levels. Damage here consists of material 
removal, in various forms from dust clouds to large 
pieces (to 100 Ibs.) which may be thrown several 
hundred feet. Application of a thin asphalt treatment 
apparently is not the solution,’ as it only increases the 
size of the pieces of material removed. Soil cement, a 
mixture of Portland cement and earth, has been partially 
satisfactory when not subjected to traffic. A remedy 
currently being utilized is some form of steel mat or 
mesh, firmly staked down. In certain cases, steel run- 
way matting has been rolled up by the jet wake. Such 
steel mat reduces, but does not eliminate, material re- 
moval. 

The above-mentioned material removal may be 
serious to established airports in two ways: 

(1) By removing the grading at the edge of paved 
areas, structurally weakening these areas. (One case of 
this was noted at the Los Angeles International Airport, 
where dirt had been removed at the edge of a concrete 
holding slab to a depth of 15 in., exposing the subgrade 
and causing mud puddles. Wire mesh, similar to 
“cyclone” fencing material, had been only partially 
successful in halting this damage.) 

(2) Danger or discomfort from the material removed. 
This includes window breakage from gravel, reduced 
visibility, personnel discomfort, etc. 

Damage of this type, due primarily to the velocity 
rather than the temperature in the jet wake, is not ex- 
pected to show the time dependency that pavement 
damage does. Moving aircraft will produce some 
damage, although the amount of material removed is to 
some degree a function of the time of exposure. The 
following is quoted from reference 12: 

“In Korea, jet blast erosion of the base (subgrade) 
under pierced steel plank landing mats has been a 
principal cause of runway failure. This erosion causes 
ruts in the runways and creates uneven. transverse 
grades which are particularly dangerous for jet planes 
carrying wing-tip tanks. Buckling of this planking and 
breaking of connective bayonets has reduced normal tire 
life 60 to 90 per cent. Many expedients have been 
tried, such as placing rice straw bags or mats, or 
opened burlap sand bags on the ground under the steel 
planking and treating them with asphalt cutback. 
None of the expedients is entirely satisfactory, and over 
a period of time blast erosion will ruin most pierced 
steel plank runways.”’ 
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Danger of Fires 


No cases of fires due to jet wakes, to the authors’ 
knowledge, have been reported. Apparently com- 
bustible materials blow away before reaching their ig- 
nition temperature. Attention is called to tests made 
with the Canadian Avro Jetliner.* A flannel cloth mop, 
soaked in 100-octane gasoline, was held at several loca- 
tions in the jet wake both with the engines running at 
idle and at take-off conditions. At no time did the mop 
show any tendency to ignite. 


Description of Asphalt Paving 


Technically known as Asphaltic Cement Concrete, 
the common asphalt paving may be classified as a semi- 
flexible thermosetting material. It commonly consists 
of aggregate (gravel) with petroleum derivatives form- 
ing a water-repellent binder. The binder and aggregate 
are mixed hot, spread in place, and compacted (rolled). 
It is usually used as a surfacing material, 4 to 16 in. 
thick, with a specially prepared subgrade, up to 6 ft. 
thick, forming the load-supporting structure. 

Asphalt paving is also used as an overlay, either to 
reinforce existing pavement or to resurface pavement 
damaged either locally or generally. It is extremely 
common to apply a 4-in. thick surface of asphalt paving 
to cracked or broken concrete paving. 

In use, the surface of asphalt paving partially oxi- 
dizes, which further hardens the exposed layer. Re- 
peated tire loads also tend to further compact the ma- 
terials, reducing the voids (air pockets) in the paving, 
thereby increasing its water-repellent and load-bearing 
qualities. This accounts for the fact that old asphalt 
paving is often considered superior to newly laid ma- 
terial. 

A common cause of pavement failure is water entering 
the subgrade, reducing its load-bearing quality. As 
asphalt paving, in the past, has had a small tendency to 
be porous, a thin waterproofing ‘‘seal coat’’ has often 
been applied to the surface of the pavement. This 
“seal coat”’ is also an asphalt-aggregate mixture, having 
a smaller size aggregate and higher percentage asphalt 
than the paving mixture. Modern paving practice has 
considerably reduced the water permeability of asphalt 
pavement. 


Damage to Asphalt Paving 


Because asphalt paving is designed as a semiflexible 
material, apparently the softening of the asphalt due to 
heating does not seriously affect the structural qualli- 
ties of the pavement. Wheels, rolled through areas 
softened by the heat of a jet blast, produce only small 
surface deformation. 

Evaluation of damage to asphalt paving by various 
sources has led to conflicting statements. Physically, 
this damage ranges from surface discoloration to com- 
plete removal, in the extreme case, of the pavement and 
a portion of the subgrade. The worst damage traceable 
to nonafterburning aircraft outside of maintenance or 
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Fic. 8. Erosion of asphalt pavement showing material removal 


to about 1.75 in. depth. Leveling board is a 2 by 4. 


test areas is removal of material to a depth of about 2 
in., as illustrated by Fig. 8. 

The effect of surface discoloration, which probably 
starts at about 250°F., at worst, is to decrease the water- 
repellent quality of the pavement, permitting eventual 
breakdown of the subgrade. Actual material removal, 
which probably starts at about 300°F., appears to be to 
some degree a function of the time, as well as the tem- 
perature, involved. As shown in Fig. 9, most cases of 
material removal in the past have been elliptical areas 
on the order of 3 by 8 ft. and not exceeding 1 in. in 
depth. The asphalt binder is removed first, the aggre- 
This type of 
damage leaves the roughened surface shown in Fig. 10 
and an almost negligible depression with regard to 
runway level. Obviously, however, it will reduce the 
water-repellent and structural qualities of the pave- 
ment. As the jet aircraft traffic increases, the material 
removal due to repeated jet effects in the same location 
will probably be cumulative. 

The temperatures mentioned above are the pavement 
surface temperatures, not the gas temperature (see 
Effect of Time), and must necessarily be approximate 
due to variation of the properties of the asphalt and 
aggregate used. The following unpublished estimates 
of temperature susceptibility are noted: 


gate being removed only when loosened. 


Temperature, °F. Statement 
Mr. Lackey of the 300 


Asphalt Institute 


Reference 
Limiting safe tem- 
perature 


Mr. Bishop of the 400 
U.S. Naval Civil 
Engineering Lab- 


Erosion definitely 
occurs with op- 
timum composi- 


oratory tion 


Further data on temperatures are included in the table 
of operating experience. 


Description of Concrete Paving 


The most commonly used material falling under this 
description is technically known as Portland Cement 
It is 
usually laid in thickness of 4 to 22 in., depending on the 
design loads and bearing capacity of the soil or prepared 


Concrete and is classified as rigid pavement. 
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subgrade. In the past, concrete has been laid in mono- 
lithic strips 20 to 25 ft. wide, with stress relief joints at 
15- to 25-ft. intervals to accommodate expansion and 
contraction. These sections were sometimes joined 
with steel dowels to prevent vertical displacement, and 
the joints between sections, up to */, in. wide, were filled 
with an asphaltic sealing compound to prevent entry of 
foreign incompressible material and water. It is now 
recommended that these joints be sawed or cast slots 
'/, in. or less in width and 1'/2 in. deep, at about the 
same spacing. These slots lead to ‘‘controlled”’ cracking 
and may be filled with asphalt, asphalt-rubber mix- 
tures, or asbestos. ‘‘Aggregate interlock’’ action re- 
places the dowels in preventing vertical displacement. 

The concrete used for runways is impervious to 
water, but any cracks or joints may be filled with a 
flexible material to protect completely the subgrade 
from surface water. This flexible material also excludes 
foreign incompressible material that could cause local 
failure under conditions of seasonal temperature varia- 
tion. 


Comparative prices depend somewhat on location, but 
concrete paving is usually somewhat more expensive in 
first cost than asphalt paving that has been designed 
for equal load-carrying capacity. 


Typical erosion pattern from a jet aircraft having two 
engines in the fuselage. 


Fic. 9. 


Fic. 10. Close-up of asphalt pavement surface after jet blast 
erosion. Note 1- by 6-in. cardboard in man’s hand. 
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Damage to Concrete Paving 


Because concrete paving supports its loads somewhat 
in the manner of a beam, its structural strength is im- 
portant. Fig. 7 indicates the reduction in strength of 
small concrete specimens heated for relatively long 
periods of time. However, Fig. 5 indicates that high 
temperature penetrates only a relatively small distance 
into the pavement, and, therefore, this phenomenon is 
not expected to cause trouble. 

The heat weakening of concrete mentioned above is 
probably due to loss of water of hydration in the cement 
binder. In one case, 45-min. application of a jet blast 
caused surface deterioration in concrete paving. 

Fig. 5 indicates that a high thermal gradient may 
occur near the surface of concrete paving. Because 
concrete is a rigid material, this leads to high thermal 
differential expansions. The physical result is called 
“spalling” and consists of flaking off on the surface of 
the concrete, at times with explosive violence. This 
may occur at relatively low pavement temperatures if 
the thermal gradient is sufficiently great. The results of 
this phenomenon are expected to be cumulative when 
an area is subjected to repeated jet wakes. 

Based on past experience, estimates of the maximum 
gas temperature permissible over concrete range from 
800° to 900°F., but are ill-defined. Permissible tem- 
peratures are expected to be dependent upon the com- 
position of the aggregate used. 

In the past, trouble has been experienced in retaining 
joint sealer (asphalt) in concrete expansion joints ex- 
posed to jet blasts. Modern practice with narrower 
joints and improved joint sealers is expected to alleviate 
this problem. Studies are also in progress to determine 
improved joint-sealer materials. 


Taxiway Markings 


No paint materials have been found to date which will 
withstand the effect of both jet wakes and tire abrasion. 
Lighted runway markers, containing glass, also must be 
protected from direct jet wake, because of both tem- 
perature and loose flying objects in the jet wake. 


Aircraft Damage 


Uneven pavement surfaces resulting from material 
removal by and local failure due to jet wakes are ob- 
viously undesirable in several ways such as: 

(1) Reduced wing-tip-ground clearance in the case of 
wing spans long compared to the distance between land- 
ing gear. 

(2) Increased landing-gear strut normal loading. 

(3) Difficulty in taxiing. 

Several less obvious, but serious effects, are: 

(1) The loose material removed may remain on the 
pavement surface to cause “‘rock bruise’? damage to 
tires or be aspirated into the air intakes of low-slung 
jet engines. 

(2) One case has come to the authors’ attention where 
asphalt pavement, loosened by the jet wake, splattered 
(in a hot sticky state) on the airplane’s horizontal tail 
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surfaces. This causes a cleanliness problem and could 
conceivably result in particles lodged in the gap be- 
tween the stabilizer and elevator, restricting control 
surface movement. 

No cases have been reported, to the authors’ knowl- 
edge, where this loose material, or concrete pavement 
spalling, has resulted in aircraft skin punctures, but this 
appears to be a possibility. 


CONCLUSIONS 


The following conclusions may be drawn regarding 
the effect of aircraft jet-engine wakes on runway sur- 
faces currently in use or soon to be available: 

(1) Effect of Time—Existing nonafterburning aircraft 
damage pavement surfaces only when stationary. 
When afterburning or using jet assistance equipment, 
damage may occur only when the aircraft are stationary 
or moving relatively slowly. 

(2) Concrete Pavement—Existing nonafterburning 
operational aircraft produce only negligible damage to 
concrete pavement, and even this damage should be re- 
lieved by current paving procedures. Afterburner- 
equipped jet aircraft may require certain limitations as 
to location and duration of afterburning to reduce 
damage to tolerable levels. 

(3) Asphalt Pavement—Several current operational 
jet aircraft, not equipped with afterburners, will damage 
asphalt pavement during stationary operation. Limit- 
ing engine operation to partial throttle alleviates this 
damage only a small amount. 

(4) Unpaved Areas—No completely satisfactory solu- 
tion is available for unpaved areas that receive more 
than occasional use. 

(5) Fires—Experience has shown that the fire hazard 
due to jet wakes is negligible. 

(6) Prediction of Damage—The conditions under 
which pavement damage may occur can be predicted if 
the temperature, height-to-diameter ratio, angle of the 
jet at the nozzle exit, and the temperature tolerance of 
the pavement are known. Certain combinations of these 
factors, which may be quite restrictive when after- 
burning and asphalt pavements are involved, are 
definitely not tolerable. Recurrent damage probably 
will be cumulative. 

The accuracy of the gas temperature predictions by 
the methods given here is about +50°F., due to 
scatter of the experimental data. Estimates of the 
tolerable temperatures for various types of pavements 
in current use are also +50°F., due to only partially 
known physical properties. Since 50°F. represents ap- 
proximately the margins from negligible to appreciable 
and from appreciable to serious damage, conclusions 
based on these methods should be used only as a guide. 

On the basis of these conclusions, certain recom- 
mendations may be made: 

(1) Airport pavement should be concrete at all loca- 
tions where jet aircraft are expected to be stationary 
with engines operating, while asphalt pavement is op- 
tional for taxiways, the center portion of runways, 
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Engine 

Location 

Aircraft Engine Configuration //, In. a, Deg. 
3.5D 0 

“Fighter” 
“Bomber” 
B-47 Nacelle on strut 

under wing 
F7U-1 Pair in fuselage 7.5 or 13 
F9F-2 Single under 3.5 


fuselage 


Avro C102 Pairs in wings 


etc. This concrete should contain only suitable, selected 
aggregate when afterburners are to be used. 

(2) Maintenance areas for extended stationary opera- 
tion of afterburners may require special ‘‘blast pits’’ or 
water cooling. 

(3) Aircraft designers should devote increased atten- 
tion to the geometrical position of the jet-engine ex- 
haust. Disregard of this factor can lead to increased 
operating cost. In this connection, it might be added 
that the Armed Forces apparently have concluded that 
aircraft performance should not be sacrificed for ground 
facility limitations. 
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Est. or a 


1,200 199 


Remarks Ref. 


Minimum desirable val- 

ues for H and a. 10 
253 On surface of asphalt 
pavement, no damage. 

Time not stated. 9 
385 Maintenance run-up on 
asphalt pavement, seri- 

ous erosion. 9 

399 Pavement temperature in 
asphalt, minor erosion. 
Time not stated. 

Serious damage to asphalt 
pavement by outboard 
engines after 3 min. 9 

Pavement surface tem- 
perature after 4 min. 9 

Pavement surface tem- 
perature after 4 min 9 

Gouging of asphalt in run 
up areas. 8 


1,274 531 


1,310 410 
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Effect of a Jet Engine on a Concrete Surface Behind the Tail Pipe, 
R.A.E. TN No. Gas 28, June, 1946 (ATI No. 8679). 

6 Boelter, L. M. K., Cherry, V. H., Johnson, H. A., and Mar- 
tinelli, R. C., Heat Transfer Notes, University of California Press, 
1946. 

7 McFadden, G., The Effect of Jet Aircraft on Airport Pave- 
ments, ASCE Convention Preprint Paper No. 92, March 3-6, 
1953. 

8 Speas, R. D., Operational Aspects of Turbo-jet Transports, IAS 
Preprint No. 344, June 27--28, 1951. 

® Symposium on Airfield Pavements for Jet Aircraft, sponsored 
by the U.S. Naval Civil Engineering Research and Evaluation 
Laboratory, Port Hueneme, Calif., April 17 and 18, 1952, and 
unpublished data supporting several of these papers. 

10 Discussion of Jet Aircraft Aerodrome Needs, ICAO Bulletin, 
p. 12, January-February, 1953, 

| Effect of Long Exposure of Concrete to High Temperature, Port- 
land Cement Association paper ST 32, August, 1951. 

12 Engineer Training Bulletin, The Engineer School, Fort Bel- 
voir, Va., No. 4, April, 1953. 

The following publications also contain applicable data: 

13 Interim Report on Heat and Blast Effects on Pavements, pre- 
pared for Office, Chief of Engineers, by Waterways Experiment 
Station, Vicksburg, Miss., December, 1952. 

14 Air Ministry, Directorate General of Works Technical Pub- 
lication 103/50, London, January, 1950 (G.253145/MEB/12/49/- 
50). 
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Porous Metals in Aircraft 


DAVID B. PALL 


Aircraft Porous Media, Inc 


INTRODUCTION 


IGH STRUCTURAL STRENGTH porous stainless steel 
H is now in use for aircraft leading-edge anti-icing 
(or deicing), accomplished by passing hot air through 
the porous leading edge. Porous bronze has long been 
used by the British for liquid deicing, and porous stain- 
less steel is now also being used for this purpose. The 
first really practical test flights of aircraft equipped 
with porous flap and wing porous flap and wing leading 
edge for area suction boundary-layer control took place 
in October of 1953. Transpiration cooling of combus- 
tion chamber liners in experimental engines has been 
successfully accomplished. 

Porous metal filters have been used for fuels, lubricat- 
ing and hydraulic oils, and compressed air; their use 
will become more widespread as working temperatures 
increase above 250°F. A Wright Air Development 
Center contract has been let for development of a 
600°F. rated filter. 


Porous METALS 


Porous stainless steel is manufactured from pre- 
alloyed stainless-steel powder (made by a shotting 
process) by setting down a layer of this material on a 
ceramic surface, followed by ‘‘sintering’’ accomplished 
by heating in reducing atmosphere. The currently 
most used process confines shrinkage during sintering to 
one direction and yields a porous sheet with favorably 
anisometric flow properties." Properties of materials 
with various pore openings are shown in Table 1. These 
materials are used principally for filtration. 

By compressing and resintering these standard ma- 
terials, materials having lower permeabilities are ob- 
tained. If the increase in density accompanying the 
compression is sufficient, materials of high tensile 
strengths, up to 50,000 Ibs. per sq.in. or more, are ob- 
tained. The deicing material described in the next sec- 
tion is made in this manner. 

Porous bronze, made by sintering copper-tin or pre- 
alloyed bronze powders, without shrinkage, is a some- 
what weaker material. Nevertheless, it has seen con- 
siderable application in filtration and in aircraft liquid 
deicing systems. The use of bronze and iron porous 
bearings is well established. Copper-infiltrated iron 


powder gas-turbine stator blades have recently become 
available. 


DEICING 


In the United States, the use of porous metals for de- 
icing is confined to hot-air deicing on gas-turbine- 
powered planes, using compressor bleed air. The 
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porous metal is type 316 stainless steel and contains 15 
to 20 per cent voids, with tensile strengths in the range 
30,000-50,000 Ibs. per sq.in.' Compared with indirect 
heating, air requirements are cut one-half, and weight 
is less due to elimination of double skin and complex 
ducting. At the temperature of the deicing air, 600°F., 
it compares not too unfavorably with aluminum on a 
weight basis, so that a substantial overall weight- 
saving is realized compared with other available sys- 
tems. 

The properties of a typical porous stainless steel u-ed 
for deicing are summarized in Table 2, and the flow 
properties of the wet and dry sheet in Fig. 1. Sheet 
material of thickness 0.040 in. has been formed to a 
0.125-in. radius for an extreme outboard section. En- 
gine intake duct cowlings are readily fabricated. Other 
hot-air applications not yet actually in production in- 
clude vortex generators, engine fairings, and control 
surface deicing. 

The workability of this porous material is comparable 
to that of the high-strength aluminum-alloy sheets 
commonly used in aircraft construction. The material 
is attached to aluminum or titanium ribs by riveting, 
with silicone rubber strip for gasketing. Thickness of 
material used is in the range 0.030 to 0.040 in., weighing 
1.0 to 1.35 Ibs. per sq.ft. 

The appearance of the deicing material is similar to 
that of a No. 1 finish solid stainless sheet; the pores 
average less than 0.001 in. in diameter and are therefore 
too small to be seen with the naked eye. When en- 
larged, it is seen that the surface particles are flattened, 


TABLE 1 


Properties of Porous Stainless-Steel Filter Sheet 


Grade cS E F H x 

Mean pore opening, microns 165 35 20 5 15 

Minimum tensile strength, lbs. 6,000 15,000 15,000 15,000 25,000 
per sq.in. 

Voids content, per cent 55 50 50 45 20 

Minimum flow* of clean air at 1,300 340 160 45 6 


1 Ib. per sq.in. differential, cu.- 
ft. per min. per sq.ft. 
Minimum flow* of clean water 450 
at 1 lb. per sq.in. differential, 
gal. per min. per sq.ft. 


te 
to 
wo 


* For a '/\s-in. thick filter. 


TABLE 2 


Properties of Porous Stainless-Steel Sheet Used for Anti-Icing 
with 550°F. Air 


Average tensile strength 37,000 Ibs. per sq.in. 
Modulus of elasticity 15 X 108 

Thickness range 0.025-0.050 in. 

Flow at 2 lbs. per sq.in. differential 40 cu.ft. per min. per sq.ft. 
Minimum bend radius three times thickness 
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which results in a satisfactorily smooth aerodynamic 
surface (Fig. 2). It may be “‘polished”’ to the equivalent 
appearance of No. 2 finish or better by light application 
of a stainless-steel power brush. 


It was originally proposed that the porous material be 
made more permeable at the nose section. Tests 
showed, however, that the hot air passing through the 
porous material is effective in preventing icing a con- 
siderable distance aft of the leading edge; for this 
reason, the same uniform flow is provided in currently 
used materials. 


Hot air used for deicing may be available “‘free’’ from 
the compressor of gas-turbine-powered planes, at the 
correct temperature of 550° to 600°F. Ducting is 
simplified compared with indirect heating, the hot air 
being delivered to the inboard end of the plenum that is 
naturally formed between the forward bulkhead and the 
leading edge. 

An application of the porous material for deicing 
which has been suggested, but has not yet been put in 
use, involves the use of a strip of porous material of 
suitable permeability as external ‘‘molding’’ for the 
leading edge of aircraft window deicing systems. When 
a slot is used, a large plenum is required behind the slot 
to obtain even discharge of hot air. With a porous fac- 
ing substituted for the slot, a small plenum will pro- 
vide satisfactory distribution. 


Deicing in which porous metal panels are used to dis- 
tribute a liquid has been practiced in England for a 
number of years. Compared with releasing liquid from 
a slot, a 50 per cent reduction in liquid flow is achieved, 
while obtaining equally efficient deicing.' More re- 
cently, porous stainless steel has been supplied for this 
purpose; because of the greater strength of this ma- 
terial, a weight reduction of 60 per cent is experienced 
compared with porous bronze. 


It seems probable that because of its weight-saving 
features, the porous material will be adopted more and 
more widely with time. Choice between the hot-air or 
liquid systems may be dictated by such considerations 
as whether compressor bleed air is available and other 
design criteria that will vary from plane to plane. 


BOUNDARY-LAYER CONTROL 


The need for improving low-speed flight characteris- 
tics of today’s high wing loading airplanes has led to an 
intensive development program involving many phases 
of activity. One of the most hopeful approaches in- 
volves the use of area suction to prevent separation of 
the boundary layer at speeds in the range of those used 
for landing and take-off. A test plane incorporating the 
boundary-layer material on the leading edge of the 
wing, as well as one with the boundary-layer material 
on the leading edge of the wing flap, is being flown at 
present. Results obtained with these planes, which will 
supplement those already available from wind-tunnel 
tests, may be published by the NACA during 1954. 
Results obtained to date have been most encouraging, 
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icing. 


and, for this reason, the use of porous materials for 
boundary-layer control is planned on several aircraft. 

Not the least important phase of this problem has 
been the development of a porous material that will 
pass air at high velocity and low pressure drop and, 
at the same time, possesses adequate mechanical 
strength, workability, and corrosion resistance, all 
without excessive sacrifice of weight. Many materials 
and systems have been used.‘—'! Porous stainless steel 
has been the material most used for this purpose in re- 
cent experimental airplanes.” 

The range of suction rate is about 4 to 15 ft. per sec. 
Suction areas for interceptor aircraft are expected to be 
in the range of 3 to 8 sq.ft. Suction heads range be- 
tween 300 to 600 Ibs. per sq.ft. The corresponding 
power requirements have tended to militate against 
application of this system. In order to minimize power 
requirements, experimental leading edges have been 
successfully fabricated with very close control of per- 
meability and with permeability varied in a controlled 
manner both spanwise and chordwise. The variable 
permeability compensates for variations in ambient 
external pressures. A typical set of curves showing 
chordwise variation is shown in Fig. 3. Compared with 
using a panel of uniform permeability having air per- 
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Surface of deicing sheet, 44X. 
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AMBIENT EXTERNAL PRESSURE (NEG.) 


VOLUME OF FLOW THROUGH POROUS MATERIAL 


PRESSURE DROP 


oO, 
CHORD POSITION 
Fic. 3. Curve ‘‘A”’ (a horizontal line) represents the distribution 
of intake velocities relative to chord location, which is considered 
to be desirable by most current workers. Curve ‘‘C”’ represents 
the variation of external ambient pressure, and Curve ‘‘D”’ the 
corresponding pressure drop variation (measured at constant flow ) 
of the porous material. Curve “B”’ represents type of distribu 
tion of flow velocity which may eventually prove to be more de 
sirable than “‘A’’ and will represent a small further economy in 
power requirements. Curve ‘‘E”’ represents variation during 
flight of flow volume with chord position when a porous material 
of uniform permeability is used. Power requirements for con 
figuration ‘‘E’’ are generally more than twice those for configur 
ation ‘‘A.”’ 


meability of 8 ft. per sec. at 50 Ibs. per sq.ft. differential 
pressure, the following power economies may be 
achieved: 

(a) By using controlled permeability, varying in the 
chordwise direction only, about 50 per cent reduction 
in power is obtained. 

(b) By using controlled spanwise variation, 10 per 
cent reduction may result. 
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(c) By increasing the maximum permeability to S /t. 
per sec. at 20 Ibs. per sq.ft., 10 per cent reduction would 
be possible. 

Improvements (a) and (b) are already commercially 
available. The resulting range of horsepower on inter- 
ceptor and tactical attack planes is about 10 to 60 hp. 

The above power estimates are based on wind-tunnel 
tests. Initial flight-test results have indicated that only 
a fraction of the power initially thought to be needed 
may actually be required. 

Controlled permeability variation is accomplished by 
depositing stainless-steel powder in a manner that de- 
posits more powder in the areas that are to have less 
flow capacity. This is sintered and coined to uniform 
thickness, whereby parts of the sheet are made denser 
and, therefore, less permeable than others. After re- 
sintering (annealing), the sheet is finished. The tensile 
strength of a sheet made in this manner varies in ac- 
cordance with the permeability; Fig. 4 shows a chart 
indicating the strength obtained for materials of various 
permeabilities. Development work now in progress is 
expected to yield tensile strengths for equal permeabil- 
ity considerably higher than the present maximum 
curve. 

Leaders in the field of compressor manufacture have 
produced specifically for this purpose an extremely ef- 
ficient lightweight turbine unit driven by compressor 
bleed air, as well as another type that is provided with 
its own independent gas-turbine engine drive, which 
can be located to minimize duct weight and duct pres- 
sure losses. 

The extent to which this material will be used for 
boundary-layer control will depend upon the results ob 
tained in actual flight tests and depends specifically upon 
such factors as flight characteristics actually obtained, 
actual decrease in landing speed (or increase in lift), 
frequency of clogging due to dirt intake, etc. 

In installations contemplated at the present time, the 
material will be manufactured with the most efficient 
controlled variation of permeability, formed to the wing 
contour, and drilled and countersunk to be held into 
place by means of screws. It is hoped that clogging 

which may be most severe on dusty airfields when one 

plane takes off immediately after another) will not re 
sult in excessive maintenance. Nevertheless, the possi 
bility of carrying spares and replacing these panels in 
the same way as one would tires may be contemplated 
as a practical possibility. 

Considerations based upon experience gained in 
using porous stainless steel for dust filtration indicate 
that clogging will probably not be a major problem. 
Where boundary-layer control is used to obtain in 
creased lift, partial clogging of the porous section of the 
airfoil will not change the flight characteristics at the 
time of landing and take-off. Even quite a serious 
clogging—e.g., reduction of 50 per cent in flow ca 
pacity——will reduce by only a few miles per hour the 
point at which separation of the boundary layer 
occurs. 
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POROUS METALS 
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tion of tensile strength with permeability. 


The use of the porous material at the leading edge of 
the aircraft wing results in excessive angles of attack, 
which in turn cause poor pilot visibility. Furthermore, 
power requirements appear to be greater than those 
needed for boundary-layer control of the flap. For this 
reason, it appears that most future work will be done 
on the leading edge of the flap rather than on the leading 
edge of the wing. 


TRANSPIRATION COOLING 


Cooling of a chamber can be accomplished by passing 
a liquid or solid over the outer faces of the chamber 
walls. Alternatively, the coolant gas or liquid may 
be passed through porous walls (transpiration cooling). 
Theoretically, transpiration can be as much as 100 
times more efficient—i.e., the amount of coolant re- 
quired can be reduced by a factor of 100 while maintain- 
ing the same surface temperatures. 

Quantitatively, this effect may be understood when 
it is considered that the hot gases internal to the 
chamber in question transfer little or no heat to the 
walls by radiation; they must actually contact the wall 
in order to transfer heat to it. If the whole surface is 
porous and a slow seepage of cool gas maintains a 
boundary layer through which heat can penetrate only 
by conduction in a direction countercurrent to coolant 
gas flow, the rate of transfer to the surface can be cut 
down to very small proportions. — 

Tests involving combustion chambers have been per- 
formed in one case using a structure made up to ven- 
turi shape; in another, by using a simple tube. In the 
latter instance, in order to fabricate the tube, a piece of 
porous metal was cut in the form of a 60° trapezoid, 
which was then rolled up to form a cylinder, with the 
welded seam at a 30° angle to the axis of the cylinder. 
Compared with a solid cylinder externally cooled, less 
than 10 per cent of a same cooling medium (900°F. air) 
was required to maintain a wall temperature of less than 
1,500°F., while the internal temperature was in excess 
of 3,500°F. Further work now under way points in the 
direction of larger scale use. 

The porous materials used for transpiration cooling 
may be materials of very high permeability and rela- 
tively low tensile strength, similar to those that are 
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used for boundary-layer control. At the other end of the 
scale, less permeable porous materials having room tem- 
perature tensile strengths in excess of 40,000 Ibs. per 
sq.in., made from heat-resisting alloys, are in sight. 
Still higher room temperature tensile strengths will 
without doubt be realized, and it indeed appears prob- 
able that short-term tensiles of 30,000 Ibs. per sq.in. at 
1,200°F. may soon be available, constructed of ma- 
terials such as Haynes-Alloy 25. Much work remains 
to be done including development of suitable structural 
methods, further exploration of high-temperature prop- 
erties, exploration of the distance over which boundary 
layer persists where solid material is located down- 
stream of the porous insert, etc. 

As higher and higher air speeds are realized, uses for 
this material may appear in the air frame, as well as 
within the power plant. The possibilities inherent in 
the use of this material will be apparent to those now 
confronted with high-temperature problems in missiles; 
the position of this system relative to indirect cooling by 
refrigeration will without doubt be clarified within the 
next few years. 


FILTRATION OF HYDROCARBON FUELS 


As turbine-driven aircraft fuel controls become more 
complex and as working temperatures of fuel lines con- 
tinue to increase, filtration of the fuels becomes a 
problem of ever increasing severity. At this time, these 
changes have caused a state of flux with regard to the 
determination of the best type of filter to use for this 
purpose. It does not appear likely that paper filters 
will be suitable for temperatures above about 200-— 
250°F., nor is it clear at this time whether the filtration 
obtained at lower temperatures is adequate. 

A primary and extremely important step toward the 
solution of this problem involves improved filtration of 
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Fic. 5: Fuel filter. 
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fuel before it is loaded into the aircraft. In tests on a 
missile where fuel was pumped at 130 gal. per min., a 
1-sq.ft. porous stainless-steel filter was found in some in- 
stances to develop excessive pressure drop at the end of 
the filtration cycle. The fuel had been prefiltered prior 
to use through a paper filter of the type that now meets 
the AN specifications covering this type of unit. A 
porous stainless-steel filter (Fig. 5) provided with a pre- 
coat of filter-aid was then substituted as a prefilter; 
subsequent tests showed no perceptible increase in pres- 
sure drop during the whole life cycle of the missile! Be- 
cause the diatomaceous earth that is used to precoat a 
filter of this kind removes not only gross particles in the 
1- to 10-micron range but also the bulk of the colloidal 
material, clogging of filters is materially reduced, and 
the filter is then able to perform with much greater 
efficiency its function of removing casual dirt resident in 
the system, wear particles generated by pumps, etc. 
Prefilters of this kind are eminently practical for tank- 
truck mounting and field maintenance.’ 

Porous metal prefilters have been tried out in the 
past for use on tank trucks with results leaving much to 
be desired. These filters were designed with excessively 
high unit flow rates (about 25 gal. per min. per sq.ft.) 
and were constructed of porous bronze, which was not 
necessarily cleanable. It is believed that the present 
trend will be toward (a) filters having considerably 
lower ratings (about 5 gal. per min. per sq.ft.); (b) use 
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Fic. 6. Hydraulic filter. 


of diatomaceous earth precoat, which is so much finer 
than the base metal that supports it that the base metal 
does not become clogged (at the end of the filtration 
cycle, the diatomaceous earth is mechanically sluiced 
off and replaced); and (c) use of stainless steel, which is 
cleanable regardless of misuse and more flexible in con- 
struction. The flexibility of construction with porous 
stainless steel is such that in spite of the increase in filter 
area, the overall size of the filter is still rather small; a 
unit designed for pumping at a 50 gal. per min. rate is 
shown together with overall dimensions in Fig. 5. 


The possibility of using air-borne porous metal filters 
has been greatly promoted by recent developments that 
permit fabrication of porous material in the range 
0.020 to 0.030 in. thick, having a weight of 0.6 to 1 Ib. per 
sq.ft. of filter area. The increased weight of this ma- 
terial over that of paper is partially compensated for by 
the use of extremely compact designs that may permit 
a reduction of container size with consequent weight 
reduction, compared with presently available paper 
units; 1954 may be a fateful year in determining 
whether filters of this type will prove to be useful for 
general fuel filtration application in aircraft.’ 


A second class of filters which may displace the paper 
units used heretofore are those using porous Kel-F and 
porous Teflon, fabricated from powder using methods 
similar to those employed for porous metals. While 
limited to upper temperatures of 450°F., these units 
have the advantage of lower weight. Extremely com- 
pact designs are available." 


The possibility of using filters in tandem and cleaning 
by backwashing is scheduled to be investigated during 
the next few months. Certainly a self-cleaning filter is 
greatly to be desired. 


HYDRAULIC OIL FILTRATION 


During the past 5 years, the porous stainless-steel fil- 
ters have shown their worth as hydraulic oil filters in a 
number of applications, principally in test stands and 
in critical applications where extremely fine hydraulic 
oil filtration is required. Filters having capacities of 80 
gal. per min. with 2-micron removal and 3,000-lb. per 
sq.in. service have been supplied and have functioned 
successfully.* For air-borne applications, filter units 
have been supplied for protection of 0.0001-in. clearance 
servo-valves, these filters being selected to provide 
simultaneously the proper damping of frequency re- 
sponse by controlling the pressure drop of the oil 
through the filter. 

A porous metal hydraulic filter air borne for service 
at a temperature of 600°F. is now being developed. 
Units that are perfectly satisfactory for temperatures 
up to 400°F. are already available, and one of these is 
illustrated in Fig. 6. Those filters intended for high- 
pressure (3,000 Ibs. per sq.in.) service are particularly 
adaptable to this type of construction, since the de- 
crease in overall filter size compared with paper filters 
may result in an overall saving of weight. 
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POROUS METALS 


Fic. 7. Breathing oxygen filter. 


OTHER FILTRATION APPLICATIONS 


Porous metal filters have particular merit for filtra- 
tion of high-pressure gases; because of the fact that 
flow through these porous materials is largely viscous, 
it turns out that extremely large quantities of gas can 
be successfully filtered by very small filters. Thus, for 
example, in those areas where excessively high tempera- 
tures prevent the use of hydraulic fluids for pressure 
transmission, air may be successfully used. Another 
successful application of these porous metal filters is 
where compressed gases are used for high-speed propul- 
sion of fuels, as in rocket devices. Still another is the 
filtration of breathing oxygen (Fig. 7). 

Lubricating oil filtration may prove to be a suitable 
application for porous metals; much development 
work and lengthy testing will be required. This will 
wait upon the development of a need by power-plant 
builders. 

An interesting field of application for which porous 
metals have been tried with only moderate success is in 
the filtration of the various rocket fuels. Porous ti- 
tanium has been tried for filtration of anhydrous nitric 
acid, which is extraordinarily corrosive to other metals. 
Porous Kel-F and porous Teflon have provided a suit- 
able answer for this problem and have also proved to be 
suitable for hydrogen-peroxide filtration. 


MISCELLANEOUS APPLICATIONS 


By means of suitable surface treatments involving the 
use of silicone resin, or of Kel-F or Teflon dispersions, 
porous metals can be made to be water repellent to the 
point where a porous metal that will pass gas freely will 
not pass liquid below a critical pressure. Porous sep- 
tums that will not pass water at less than 3 lbs. per sq.- 
in. have been developed. In similar applications, 
porous materials have been used which will not pass 
liquid mercury but which pass gases freely, for retaining 
mercury in manometers and other instruments. In a 
slightly different application from the use of this ma- 
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terial for breather vents, it has been used successfully 
for holding silica gel in instruments used for the re- 
moval of fine water and oil droplets from air; in those, a 
fine grade of porous metal provides for removal of the 
droplets, while the silica gel provides the storage 
capacity, as well as for absorption of oil present in vapor 
form. 
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A Method of Locating the Airplane Take-Off Point 


and Determining the Take-Off Speed 


JEROME M. SCHWARZBACH,*+ JOHN P. BOSTON, and JOSEPH E. JENKINS** 
Flight Test Division, U.S. Naval Air Test Center 


ABSTRACT 


This paper presents a method of locating the airplane take-off 
point and determining the take-off speed. This method has 
proved useful for those ground-run take-off performance tests 
that require measurements of the total ground run and the take- 
off speed. The necessary instrumentation, which is readily 
installed in the test airplane, consists of an oscillograph, a wheel 
revolution transmitter, and accelerometers on each main landing 
gear. The take-off runs are made over small raised strips that 
are spaced at definite intervals across the runway surface. The 
strips are permanent, easy to install, and do not affect normal 
field operation. The take-off point and speed are quickly ob 
tained from the oscillograph record of each run. 


INTRODUCTION 


M* TAKE-OFF PERFORMANCE TESTS of land and 
carrier-based airplanes have as their objective 
the determination of the ground-run distance required 
to become air borne and the take-off speed under speci- 
fied standard conditions. The observed take-off per- 
formance must be corrected for the differences between 
observed and specified conditions. In most cases, 
stringent time and man-power restrictions dictate the 
use of the simplest possible test and correction pro- 
cedures consistent with the required accuracy of results. 
Therefore, the corrections usually are based on simplified 
theories, * which do not require costly time-histories 
of the take-off but rather require only measurements of 
total ground run, ground speed at take-off, ambient 
conditions, airplane weight, and engine thrust or 
power. Of these quantities,, measurements of the 
ground run and of the ground speed at take-off are the 
most difficult and require the most effort because the 
take-off point, on which both depend, is difficult to de- 
termine accurately. 

Described in this paper is a method of locating the 
take-off point and measuring the take-off ground speed. 
This method has been found by the U.S. Naval Air 
Test Center to be extremely useful for tests where only 
the ground run is of interest—e.g., tests of carrier- 
based airplanes to establish carrier deck length launch- 
ing requirements and tests of land and carrier-based 
airplanes to obtain data to compare with estimated 
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characteristics. The method may be used in con- 
junction with additional instruments, such as theodolite 
or fixed-grid cameras, for take-off tests where both the 
ground run and the climb over an obstacle are to be 
evaluated. 

The method described herein requires easily in- 
stalled oscillograph instrumentation in the test air- 
plane. The instrumentation components are standard, 
generally available items. The equipment installation 
time and cost can be further reduced by employing an 
airplane that already has an oscillograph installed for 
another purpose, such as for stability and control tests. 
Take-offs must be made from runways having small 
raised strips installed across the runway at selected 
intervals. 

In spite of the requirements that instrumentation be 
installed in the test airplane and that take-offs be 
made over runways having raised strips, the method 
has been applied to tests of nine turbojet and propeller- 
driven airplanes and has been found to be less costly 
and much faster than previous methods of suitable 
accuracy used by the U.S. Naval Air Test Center. 
These other methods have included the use of theodo- 
lite, pendulum, and grid cameras to obtain the speed 
at take-off. The points of take-off have been deter- 
mined by the consensus of several observers stationed 
along the runway or the photographic record of lamps 
on the aircraft which light when the main landing-gear 
oleos reach full extension. 


DESCRIPTION OF THE METHOD 


Take-offs are made on a runway with strips across 
it at definite measured intervals, as shown in Fig. 1. 
The take-off run is started at a known location along 
the runway selected such that the airplane leaves the 
ground after passing over at least two and preferably 
three strips. The instrumentation installed in the test 
airplane provides oscillograph time-histories of axial 
accelerations of each main landing-gear strut and of the 
revolutions of one wheel, as shown in Fig. 2. There is a 
displacement of the oscillograph trace for each revolu- 
tion or, in recent installations, for each half revolution 
of the wheel. The oscillograph is started before the air- 
plane reaches the first strip and stopped after the air- 
plane leaves the ground. Landing-gear accelerations 
are present as long as the tires contact the runway 
surface, and the traces on the oscillograph record in- 
dicate the response of the accelerometers to these ac- 
celerations. As the wheels pass over each strip, there 
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are large characteristic deflections of the accelerometer 
traces on the oscillograph record. The instant the 
wheel leaves the runway, these accelerations sharply 
diminish and the traces become steady, thereby indicat- 
ing the point of take-off. This point is shown in the 
two records in Fig. 2. The slight fluctuation of the 
accelerometer traces subsequent to take-off is believed 
due to a slight unbalance of the aircraft wheels. Fig. 
2b shows that the wheels actually left the runway for a 
short distance and then touched down again before the 
final take-off occurred. Such a record shows an un- 
usable take-off. 

The instrumentation is checked for proper operation 
after each take-off. The oscillograph record is de- 
veloped and available for analysis less than an hour 
after the test. 


LOCATION OF THE TAKE-OFF POINT 


Although diminishment of the landing-gear accelera- 
tion trace hash on the oscillograph record indicates the 
take-off point, analysis is required to locate the take-off 
point on the runway. 

If the effective circumference of the wheel (ground 
distance covered per revolution of wheel) is known and 
the oscillograph is started at the beginning of the 
ground run, the number of wheel revolutions from the 
start to the take-off point shown by the accelerometer 
traces on the record could be multiplied by the effective 
wheel circumference to obtain the distance from the 
known start of the run and, thus, determine the point 
of take-off on the runway. However, tests have 
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Fic. 1. Sketch showing runway strips and distances. 


shown that the effective wheel circumference varies 
during the ground run, probably because of distortion 
of the tire under the varying loads on the tire as the 
airplane lift changes; a small error in effective circum- 
ference could make a large error in distance when mul- 
tiplied by the many revolutions of the wheel during the 
run. (For example, an average error as small as 5 per 
cent effective circumference gives an error of 100 ft. for 
a take-off distance of 2,000 ft.) 

The raised strips across the runway provide definite 
marks on the oscillograph record at known points 
during the run to provide (1) an effective circumference 
calibration of the wheel near the take-off point and (2) 
a new definite point on the runway closer to the take- 
off point than the start of the run. The total ground 


TIMING 
SEC 


WHEEL 


= 
m 
< 


PT OF WHEEL ACCEL. 


IMIN 
jee NS, | SEC. 


(b) 


Fic. 2. Oscillograph records. 
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Fic. 3. Components of a typical installation. 


run (D, in Fig. 1) is composed of the known distance 
from the start of the take-off run to the raised strip 
just prior to take-off (D, + D in Fig. 1), plus the dis- 
tance from the raised strip to the take-off point (D; in 
Fig. 1). Ds is equal to the number of wheel revolutions 
between the raised strip and the take-off point multi- 
plied by the effective wheel circumference. The effec- 
tive circumference, C, is equal to the known distance 
between the two raised strips closest to the take-off 
point, D, Fig. 1, divided by the number of revolutions 
of the wheel between the strips. Starting the wheel 
revolution count at the raised strip just prior to take- 
off rather than at the start greatly increases the ac 
curacy of determining the take-off point, since (1) the 
error due to varying effective wheel circumference ap- 
plies to only that part of the take-off run after the last 
strip and (2) the effective circumference is more ac 
curately obtained for this interval than for the entire 
run. 

The record of Fig. 2a is reduced as an illustration. 
The start of the take-off was 5,000 ft. from the end of 
the runway. First, the effective wheel circumference 
is computed as the distance between the two strips 
nearest to the take-off point (they are located at dis 
tances 3,200 and 3,000 ft. from one end of*the runway), 
200 ft., divided by the number of revolutions of the 
wheel between the two strips, 30.5; the effective circum 
ference is 6.55 ft. Next, the location of the take-off 
point along the runway is found. The distance from 
the last strip to the take-off point is equal to the effec 
tive circumference, 6.55 ft., multiplied by the number of 
wheel revolutions between runway station 3,000 and 
the take-off point, 5.6 revolutions; 37 ft. The take-off 
point is then 3,000 ft. minus 37 ft. or 2,963 ft. from the 
end of the runway. Since the take-off run started 
5,000 ft. from the end of the runway, the total ground 
run is 5,000 ft. minus 2,963 ft. or 2,037 ft. 

An alternate method of calculating the distance D, 
from the last strip to the take-off point is by multiply 
ing the length on the record between the accelerometer 


indications denoting these two points by the ratio of 
the actual distance along the runway between the two 
strips just prior to take-off to the length on the oscillo- 
graph record. For example, in Fig. 2a, the record 
length from the 3,000-ft. mark to the point of take-off 
is 0.39 in. The record length corresponding to the 
distance between the strips at runway stations 3,200 
and 3,000 is 2.15in. The distance traveled by the air- 
craft beyond the 3,000 ft. mark is therefore 0.39 K 200 

2.15, or 36 ft., which agrees with the 37 ft. computed 
with the first method. 

The take-off point found by the accelerometers was 
compared with take-off points located by means of oleo 
extension limit switches and by means of observers 
along the runway edge. For example, Fig. 2a has a 
trace actuated by two oleo microswitches connected in 
series so that, when both switches were closed, the 
trace was deflected. These microswitches were installed 
on the right and left main gear oleos in such a manner 
as to be actuated at full oleo extension. The record 
shows that microswitch operation occurred at the 
point of take-off as indicated by the accelerometers. It 
was found that the full oleo extension indicated by 
these microswitches occurred at the take-off point for 
the more rapid lift-offs. However, on take-off runs 
where the aircraft wheels skimmed along the runway 


Fic. 4. Two accelerometer installations. 
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for a considerable distance prior to leaving the ground, 
the action of the oleo and microswitches was such that 
the switches would continually cut on and off or would 
indicate full oleo extension, whereas the accelerometer 
would show the wheels still in contact with the runway. 
Take-off points found by observers along the runway 
agree with take-off points from the accelerometers to 
within a few feet for sharp take-offs, while the cbserv- 
ers’ opinions place the take-off point as much as 150 
ft. past the accelerometer point for very gradual lift- 
offs. Since the observers must see light between the 
wheel and the runway before knowing the wheels are 
off the ground and since this must occur after the air- 
plane becomes air borne, the accelerometer indication 
is believed to be more correct. 


THE GROUND SPEED AT TAKE-OFF 


The ground speed at take-off is equal to the effectiv- 
circumference of the wheel multiplied by the wheel rotae 
tional speed at take-off. Since it is not possible to ob- 
tain the wheel rotational speed at the instant of take-off 
with the wheel revolution instrument, calculations are 
based on a wheel rotational speed averaged over a num- 
ber of revolutions prior to take-off. The equation is 


Vio = 


= 
II 


selected number of wheel revolutions prior to 
take-off, usually 5 to 10 

= time interval for these wheel revolutions 

effective circumference 


~ 
| 


Cc 


The take-off speed is obtained from the record of 
Fig. 2a to illustrate the procedure. (It should be 
mentioned that the record of Fig. 2a is an early one and, 
because of low oscillograph paper speed and timing 
lines that are not as distinct as desirable, cannot be 
read as accurately as later records. It is included to 
show the comparison between the take-off as indicated 
by the wheel oleo switch and the accelerometers). The 
effective circumference was obtained previously as 6.55 
ft. The take-off ground speed averaged for 10 wheel 
revolutions just prior to take-off (0.327 sec. recorded 
time) is 


V.. = 10/0.327 XK 6.55 = 200 ft. per sec. 


The speed computed in the above manner is actually 
the speed at a point approximately N/2 wheel revolu- 
tions before the take-off and is generally less than the 
true take-off speed since the airplane is accelerating. 
The difference is small and is usually neglected. For 
example, for the following rather extreme case, !/2og 
acceleration, 150 ft. per sec. take-off speed, 5 ft. effec- 
tive circumference, and N = 5, the computed speed is 
1/, per cent, */, ft. per sec., low. However, if three 
strips have been crossed prior to take-off, approximate 
correction can be applied to the speed computed with 
the preceding equation. The correction is 


the average ground speed between the 
first two strips just before take-off, 
D, divided by t, 

B- = the distance between the two strips 

= the time for aircraft to traverse D, 


where 


I| 


~ 
| 


V2, Dy, 
and ¢, = similar values for the second and third 
runway strips before take-off 
L = distance between midpoint of the first 


and second strips and the midpoint of 
the second and third strips before 
take-off 


For the take-off of Fig. 2a, the correction is 0.4 knot. 
In addition to the preceding factor, the accuracy of the 
ground speed calculation is dependent on the accuracy 
of measurement of the time increment for N wheel 
revolutions and the variation in the effective circum- 
ference between the last two strips and the average for 
the wheel revolutions used for the speed calculation. 
Comparisons of take-off speeds for about 24 take-offs 
obtained with the instrumentation described herein 
with those obtained with other methods (photogrid 
and theodolite camera) show satisfactory agreement. 


EQUIPMENT 


The instrumentation installation in the airplane in- 
cludes the following: 

(1) Oscillograph. 

(2) Wheel revolution transmitter. 

(3) Two linear accelerometers. 

(4) Dry-cell battery. 

(5) Bridge balance box. 

(6) Pilot’s cockpit control and associated wiring. 

Typical components are shown in Fig. 3. 

The oscillograph is selected on the basis of the maxi- 
mum timing accuracy and the desired paper speed. 
It has been found that a paper speed of about 10 in. 
per sec. and 1/10 sec. timing lines give the best compro- 
mise between accuracy of fixing the wheel revolution 
trace blips in time and excessive length of record. The 
oscillograph is suitably shock-mounted, and its “‘oper- 
ate’ circuit is wired through a toggle switch in the 
cockpit. 

One linear accelerometer is installed on each main 
landing-gear strut near the wheel hub with the acceler- 
ometer axis parallel to the strut axis. External and in- 
ternal mountings have been used with equal success. 
Two installations are shown in Fig. 4. The accelerom- 
eters are connected through the bridge balance box 
to the oscillograph where their output signals are re- 
corded. The accelerometer range has varied between 
+10g and +25g. Best results were obtained when the 
sensitivity was adjusted to produce a galvanometer 
trace deflection of about 0.1 in. per g. Accurate cali- 
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Fic. 5. Typical wheel revolution transmitter. 


bration of the accelerometers is unnecessary. As a 
preliminary check, the airplane with instrumentation 
operating should be taxied over the raised strips to 
ensure satisfactory readability of the record. 

The wheel revolution transmitter is a rotary switch 
that completes an electrical circuit once, or preferably 
twice or more, during each revolution of the wheel. 
The rotary switch is normally installed internally in 
one of the main wheel axles, as shown in Fig. 5. In 
this particular installation, as in most others, the 
rotary switch is driven by a projecting shaft attached 
to the inside of the wheel hub cap. The signal from the 
switch is used to drive one of the oscillograph galvanom- 
eters, and the sensitivity of the circuit is normally 
set to cause */s to °/s in. galvanometer trace displace- 
ment each time the circuit is closed. 

The bridge balance box serves as an intermediate 
component between the pickup and the oscillograph, 
providing a convenient means of balancing circuits, ad- 
justing sensitivities, and changing the galvanometer 
damping. The dry-cell battery serves as bridge power 
for the accelerometers and as a voltage supply for the 
wheel revolution rotary switch. 

The present strips on the Naval Air Test Center run- 
ways are composed of a high-melting-point asphaltic 
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composition. They are 100 ft. long and extend across 
about one-third of the width of the runway. When 
initially installed, these strips were approximately 4 in. 
wide and */,in. high. Aircraft traffic and summer heat 
have resulted in a flattening of the strips to about 
in. height in a year. 


Although these strips gave ac- 
ceptable results, subsequent strips were made of */4-in. 
diameter Manila-hemp line severed at 3-ft. intervals 
and covered with tar composition to obtain less flatten- 
ing and a longer useful life. The strips do not inter- 
fere with normal field operations. 


CONCLUDING REMARKS 


The method described herein of locating the take-off 
point and determining the take-off speed of turbojet 
and propeller-driven airplanes by using oscillographic 
instrumentation in the airplane and raised strips across 
the runway has been used by the Naval Air Test Center 
with good results for ground (or deck) run take-off tests 
where the climb after take-off was not of interest. It 
has also been used in conjunction with an airplane atti- 
tude angle indicator during preliminary carrier suita- 
bility catapult launching tests to obtain the variation of 
take-off speed and lift coefficient with airplane angle of 
attack. 

Applications of the landing-gear accelerometer com- 
ponent might include: (1) indication of the touch-down 
point at landing, even though the wheel revolution 
component probably would not provide accurate 
ground-speed measurement at landing; (2) indication of 
take-off or touch-down points on a record where the 
location on the runway is not important—e.g., for 
stability and control tests to determine the longitudinal 
control effectiveness during take-off or landing; and 
(3) use in conjunction with other equipment, such as 
theodolite or fixed-grid cameras, for distance-to-clear- 
obstacle take-off tests where more than generally ob- 
tainable take-off point location accuracy is desired. 
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The Operational Application of Automatic Pilots 


FRED S. BONNEY* 
United Air Lines, Inc. 


INTRODUCTION 


7 AUTOMATIC PILOT saw its first widespread use 
as a piece of air-line gear with the advent of the 
Douglas DC-3 in 1936. This forerunner performed a 
good job of flying the aircraft and of relieving the pilot 
of physical control effort during straight cruising 
flight. 

In retrospect, the operational features of this equip- 
ment were extremely limited, and by today’s standards 
it would rank as a mere “‘relief pilot.’’ It did, however, 
provide a valuable step in the development of present- 
day equipment. 

Its successor, the electronic automatic pilot, brought 
with it several desirable improvements—namely, im- 
proved attitude stability, maneuvering control, and, 
for the first time, a practical radio-autopilot coupler to 
provide automatic control during an instrument ap- 
proach. 

This equipment was first placed in scheduled service 
by United Air Lines in 1946, and its installation has 
been included on all U.A.L. fleets since placed in serv- 
ice. To date, over a million flying hours have been 
logged on those aircraft. 

The following is a brief account of United Air Lines’ 
equipment status, its performance requirements and 
maintenance program, and its current utilization of 
the automatic pilot. 


EQUIPMENT PROGRAM 


The general automatic pilot features now considered 
standard equipment by United Air Lines are: 


(1) Basie attitude stability in each control axis. 

(2) Magnetic directional control and indication. 

(3) Maneuvering control in pitch and turn. 

(4) Automatic pitch trim. 

(5) Trim indication for each control axis. 

(6) Automatic approach control. 

(7) Radio navigation control through V.O.R. and 
V.A.R. facilities (in long-range aircraft such as the 
DC-6, DC-6B, and DC-7). 

(8) Adequate safety interlocks in the power supply 
and servo engaging system. 

(9) Dual electrical “‘quick release’ buttons and a 
single-lever mechanical disengage. 

The scope of these installations with their features 
is shown on Fig. 1. 
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CocKPIT CONTROL FEATURES 


In addition to the afore-going, considerable impor- 
tance is attached to the cockpit controls, particularly 
to the provision of a satisfactory controller. This de- 
vice, which sets the autopilot in motion and is the 
channel through which all of its operational phases are 
governed, might be termed the “‘coupler’’ between the 
human pilot and the autopilot. It must be within con- 
venient reach of the pilot, have simple and direct con- 
trols, and a design that provides a control movement 
suggestive of resultant aircraft response when used for 
maneuvering. Ifa pilot’s actuations fail to produce the 
desired response because of such things as awkward 
design or location, jerky action, lag, or a complicated 
manipulating procedure, we soon find that he is using 
the equipment only for straight and level flight and 
turning it off when maneuvers are necessary, only be- 
cause he can be more assured of consistent results. 

In past experience we have had difficulties with con- 
trollers, specifically with regard to their control sensi- 
tivity and knob shape. As a result, a number of 
changes have been required to enable the best maneu- 
vering characteristics of the autopilot to be made avail- 
able. 

Flight personnel have shown preference for the knob 
and wheel configuration. Further innovations in design 
will undoubtedly be evolved as we progress in operating 
experience. (See Figs. 2 and 3.) 


PERFORMANCE REQUIREMENTS 


The general minimum performance requirements that 
are expected to accompany the operational features in 
today’s typical installation are: 

(1) Short-period stability about the roll, pitch, and 
yaw axes, well-damped but free from sharp corrective 
action that might be uncomfortable to passengers. 

(2) Command control in pitch and turn, permitting 
smooth and positive aircraft maneuvers to be executed. 
Turns are to be coordinated at all air speeds. 

(3) Directional control within +1° of an established 
heading. 

(4) Barometric altitude control within +50 ft. of an 
established altitude. ‘ 

(5) Automatic approach control having ability to 
bracket a standard localizer beam with not more than 
two overshoots at intercept angles up to 60° at a dis- 
tance of 10 to 14 miles from the localizer and the ability 
to hold both localizer and glide slope within +20 
microamp. deviation of the flight path deviation indi- 
cator after the airplane becomes stabilized on both 
lateral and vertical beams. 
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UAL AUTOMATIC PILOT TNSTALLATIONS 
AS OF JAN. 1954 


VOR RANGE 
CONTROL N 

AUTO-APPROACH 

CONTROL NN 

AUTOMATIC SN 

TCH TRIM 

BASIC 
AUTO. PILOT 

AIRC RAFT B-317 c-54 Cv-340 


(2) (S5) 


(4) 
Fa IN SERVICE 
Bea NOW BEING INSTALLED 
PLANNED 


Fic. 1. Equipment status. 


(6) Stability on the V.O.R. or V.A.R. range within 
+30 microamp. deviation after the aircraft has stabi- 
lized on the beam, with stable control when passing 
over the station’s ‘‘cone of confusion.”’ 

The required performance of an autopilot when in- 
stalled is usually governed by the intended service 
application and the capabilities of the available equip- 
ment. The operator’s efforts can best be shown by 
setting forth his requirements based on his intended 
use and past experience with other comparable installa- 
tions. 

Finally, the initial performance achieved is due pri- 
marily to the autopilot and air-frame manufacturer’s 
combined efforts. 

An example of this cooperation is shown with the 
CV-340 aircraft. Here, both installation and perform- 
ance specifications were written by the operator to cover 
certain air-line requirements. These specifications 
were reviewed and discussed by all three parties in- 
volved, and, after final agreement on all points, the 
design was installed and tested accordingly. The CV- 
340 automatic pilot is now realizing a relatively high 
degree of utilization, and it is believed that this portion 
of the advance planning played an important part in 
making it so. 


THE MAINTENANCE PROGRAM 


Successful automatic pilot utilization is the out- 
growth of its basic performance and its ability to retain 
this quality during service. Regardless of how excellent 
the initial performance may be when flying away from 
the factory, the fact must be faced that current equip- 
ment possesses certain items that lack the durability 
to withstand the rigors of continuous service without 
the support of an aggressive and effective maintenance 
program. Moreover, if it is in the class of equipment 
whose operation is not required for dispatch, the time 
period during which it is allowed to remain ‘“‘out of 
service’ must be limited by firm management policy. 


Currently, the emphasis is on reliability. Not having 
the benefit of duplicate installations, the automatic 
pilot system must stand on its own. 

We are now up to a point in performance where we 
are able to obtain, with a normally operating system, 
accurate flight control on exact course and at a specified 
altitude, hour after hour, through either V.F.R. or 
I.F.R. conditions. Over our destination we can further 
utilize this relatively high degree of control accuracy 
during the holding pattern and final approach. 

This is the type of operation we would like to con- 
sistently achieve between routine maintenance periods. 
But, if progress is to be gained in the present stage of 
autopilot development, the operator must recognize the 
potentiality of a certain percentage of ‘“‘unpredictable’’ 
failures, use the equipment to its fullest extent—with 
due consideration to safety—and accept the challenge 
of determining why and when these failures occur and 
follow through with corrective action. It might be 
added that adequate service assistance from the manu- 
facturer can also mean a great deal to the operator’s 
success with the equipment. Needless to say, a main- 
tenance organization offers a large contribution to the 
operational success of an autopilot. In air-line practice, 
we are concerned with the functions of three general 
groups—overhaul maintenance, service maintenance, 
and stores. During maintenance, when components 
are removed from the aircraft, they are first sent to the 
repair shop where they are relegated to specialized sub- 
groups equipped to handle the particular work involved. 
A log is maintained on each unit, and in those cases 
where a unit has been removed as a result of a suspected 
malfunction, a record of ‘‘shop findings’ is forwarded 
to the engineering analysis group for further evalua- 
tion. (See Figs. 4-7.) 

Following a final shop inspection, the components are 
routed to the Stores Department, where they are avail- 
able for reinstallation or for further transfer to a line 
station. 

During routine aircraft overhaul, certain components 
are scheduled for replacement, and the remaining por- 
tions of the system are inspected and tested. Following 
the ground test after overhaul, the system must pass a 
comprehensive flight test, including an automatic ap- 
proach before it is released for service. (See Fig. 8.) 

From here on, until the next aircraft overhaul, the 
maintenance aspect changes. In service, maintenance 
personnel must be able to diagnose a system trouble 
from a pilot’s report and make the necessary corrections, 
and they are usually working against a deadline. Where 
time does not permit adequate service maintenance, 
the equipment is rendered temporarily inoperative, 
until the next check period. At the present there is no 
infallible method of determining the correct ‘‘fix’’ for 
every malfunction. Personnel with experience and 
training, assisted by adequate service manuals and 
trouble-shooting equipment, have provided the best 
steps thus far toward the solutions of this problem. 

The pulse of daily operation is measured through the 
medium of aircraft log book reports. These records, 


FIG 
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OPERATIONAL APPLICATION OF AUTOMATIC PILOTS 


Fic. 4. Test stand used in checking calibration of Sperry A-12 
compass transmitter. 


Fic. 2, DC-6 control pedestal showing PB-10A autopilot con- 
troller. 


5. Test bench used for Eclipse-Pioneer PB-10A amplifier. 


Fic. 6. Testing precession and erection rates of PB-10 vertical 
3. CV-340 control pedestal showing A-12 controller. gyro. 
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Fic, 7. Bench testing A-12 amplifier assembly at time of over- 
haul. 


combined with unit records received from the overhaul 
shops, disclose the level of reliability. 

When a chronic failure is indicated and corrective 
action is found to be necessary, the manufacturer's 
representative is first contacted to determine if a recom- 
mended correction is available. After the most desir- 
able action has been determined, an Engineering 
Change Order is prepared, approved, and scheduled for 
accomplishment. To date, a total of 115 changes have 
been accomplished ranging in magnitude from a simple 
screw change to facilitate a shop adjustment, to the 
installation of a new coupler to permit the accomplish- 
ment of an automatic approach. 

Operating experience has resulted in changes being 
made to every installation and to almost every system 
component in a continued effort to improve perform- 
ance and reliability and to reduce maintenance costs. 
(See Fig. 9.) 


UTILIZATION 


Seeing all this preparatory design work and mainte- 
nance activity being expended to provide automatic 
flight control, one might begin to wonder what value is 
to be realized from its use. Is it actually necessary ? 
What returns are to be gained? 

True, the autopilot is not mandatory to the accom- 
plishment of a flight. There are many air-line aircraft 
flying daily without them. Furthermore, it is difficult 
to see a monetary gain through the use of the autopilot 
alone. 

We do know that it conserves man power—-man power 
that can be further utilized in the higher echelon duty 
of managing and directing the progress of the flight. 
We also know that it is capable of providing accurate 
control over long flight periods through either clear or 
instrument, weather. 

When its use is further extended to approach con- 
trol and it becomes a means of eliminating missed ap- 
proaches, we can then start calculating its value on a 
more definite basis. ; 


Perhaps the best way to illustrate the full capabilities 
of an automatic pilot, both en route and during an 
approach, is through an example. This particular trip 
was flown by U.A.L. between Honolulu and San Fran- 
cisco in a C-54 under military contract. The automatic 
pilot was utilized during the entire cruising flight of 13 
hours on the first leg from Honolulu to the Fairfield- 
Suisun Air Base. After a holdover at this point, it pro- 
ceeded to San Francisco, arriving over the field at about 
9:00 a.m. Ceiling and visibility at the time were 100 
ft. and '/s mile, and our trip was scheduled seventh to 
land. It proceeded to hold for about 45 min. during 
which time most of the preceding flights had chosen an 
alternate, thus advancing our trip to No. 2 position. 
The flight in No. 1 position declined, finally placing our 
trip in position to land. While holding over the outer 
marker at 30° to the localizer, clearance was received 
at 200 ft. and '/. mile. The localizer was bracketed, and 
an automatic approach was completed. Five other 
trips followed this one, each with a missed approach. 
No landings were made for 2 hours afterwards. 

The automatic pilot was fully and successfully uti- 
lized during this flight. It lightened the physical and 
mental load on the crew, carrying out its intended func- 
tions with a relatively high degree of accuracy. And it 
permitted the flight to be completed at its destination 
closer to the scheduled time. 

The average automatic pilot is available for use about 
97 per cent of the flying time of the aircraft. The re- 
maining 3 per cent “out of service’ stems from the 
current maintenance problem previously mentioned. 

From the best available estimates obtained from 
flight personnel, the automatic pilot is used about 90 to 


Fic. 8. Glide slope control being tested on ground by means of 
a glide slope signal generator. 
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OPERATIONAL APPLICATION OF AUTOMATIC PILOTS 5] 


AUTOPILOT SYSTEM 


PREMATURE COMPONENT 
REPLACEMENT PER 
1000 HOURS FLOWN 
10 
8 
6 
4 
2 


47.48 49 ‘50 ‘52 
YEAR 


Fic. 9. Yearly trend of premature replacements. 


95 per cent of the time on long-range flights. On 
shorter trips, as with the CV-340, en-route utilization 
amounts to about 70 or 80 per cent. 


Using an automatic pilot in the cruising stage of the 
flight is simply a matter of placing it in operation, 
monitoring its actions and changing course or altitude 
through the controller, as required. During the holding 
stage, coordinated turns and altitude control are avail- 
able through controller manipulation. 


When the automatic pilot is used with its coupler for 
automatic approaches, its function changes consider- 
ably. Here it assumes the part of a larger overall sys- 
tem. During this stage of the flight, its control func- 
tions are guided by radio signals, and these functions 
then become part of a sequenced flight procedure. Its 
control accuracy and response can surpass human capa- 
bilities in maintaining the aircraft on the beam, but the 
procedure required in getting it there in the first place 
is not quite as ‘‘automatic’’ as the term might imply. 


Its scope of operation is actually confined within a 
relatively narrow range, and the technique required 
on the part of the human pilot to program its functions 
into the approach procedure at the proper time and 
under the required flight conditions is of utmost im- 
portance to its successful operation. A properly exe- 
cuted automatic approach is the result of a ‘‘man- 
machine’ combination. 


To illustrate this combination of efforts, let us run 
through an autoapproach to see just how and where 
(See Fig. 
10.) The aircraft, a Convair 340, has been previously 
prepared for the approach descent conditions approxi- 
mately 10 to 15 miles out, or prior to leaving the holding 
point. Final descent items—flaps, power, and gear— 


these different controlling factors enter in. 


are completed prior to intersecting the inbound leg of 
the localizer. 

The autopilot is ‘‘on,”’ altitude control ‘‘on,”’ and 
the flight path is controlled by the pilot until the local- 
izer approach leg inbound is being entered. At this 
point—shown by the localizer needle of the flight path 
deviation indicator leaving the peg—the pilot may, if 
he chooses, continue to maneuver the aircraft through 
the autopilot controller until it becomes established 
on the beam, or he may move the auto flight selector 
switch to the localizer position permitting the coupler 
to accomplish the bracketing. In this maneuver, the 
coupler limits the bank angle to a maximum of 25°. 

After stabilizing on the beam, attitude, altitude, and 
track continue to be monitored and power is controlled 
by the pilot to maintain approximately 120 knots. 

The path of the aircraft continues on the localizer 
until just before the intersection of the glide slope— 
indicated by the glide slope needle being flush with the 
top of the aircraft body on the flight path deviation 
indicator. At this point, the altitude control is turned 
“off,” flap settings are increased, and the aircraft's pitch 
attitude is adjusted to the glide slope by means of the 
autopilot pitch controller. After glide slope stability is 
initially achieved, the selector switch is turned to the 
last position to provide control on both beams. Bank 
angle is now limited to 10°. 

Throttles are adjusted to maintain 105 to 110 knots, 
and the flight path is monitored through both flight 
path deviation indicators. Altitude is checked over the 
outer marker. 

If contact is established at or before the minimum 
altitude, the coupler may continue to be used down toa 
200-ft. minimum altitude, as the pilot chooses. At this 
altitude flaps and engine speed are increased, and the 
landing is completed. 

During an automatic approach, regulations call for 
the pilot or copilot to have his hand on the control 
wheel adjacent to the autopilot release button and his 
feet on the rudder pedals ready to assume manual con- 
trol at any time. 

The autopilot and coupler performance is based on 
its ability to maneuver the aircraft from the beam edge 


(Continued on page 57) 


LOCALIZER 


Fic. 10. Approach path. 
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The Use of Closed-Curve Equations of Variable 
Degree in Airplane Fuselage Lofting 


JACKSON W. GRANHOLMt 


Boeing Airplane Company 


ABSTRACT 


The history of lofting practice is reviewed. Requirements for 
various airplane fuselage types are noted briefly. Some lofting 
methods now in use are described. The use in lofting of closed- 
curve, variable-degree equations is suggested. A typical family 
of fuselages is set up using such equations, and the lofting of 
one such fuselage using an electronic digital calculator is de- 
scribed. The extension of such procedures to hull lofting is 
briefly indicated. 


List OF SYMBOLS 


x,y,z = Cartesian coordinates 

n,m = exponents or “‘squareness numbers,’’ not necessarily 
integers 

a,b = constant coefficients, or see below 

a = the fuselage maximum half-breadth 

b, = upper body depth, F,(x, a) 

be = lower body depth, F,(x, a) 

a = distance from reference point to begirming of mic- 
body, in. 

B = distance from reference point to end of midbody, in. 

m = distance from beginning of nose to beginning of 
midbody, in. 

’ = distance from end of midbody to end of tail, in. 

my = squareness number of the nose plan form 

mp = squareness number of the tail plan form 

ny = squareness number of the upper body cross section, 
fi(x) 

Ne = squareness number of the lower body cross section, 
fx ) 

y = distance of the plane of the upper and lower body 
intersection above the longitudinal axis 

As = the increment of water-line slicing 

Ay = the increment of buttock-line slicing 

Xs = the stations whose cross sections are to be found 

oe = upper body buttock-line dimensions as found for 
integral water lines 

Y; = lower body buttock-line dimensions as found for 
integral water lines 

Ae = upper body water-line dimensions as found for 
integral buttock lines 

ZL = lower body water-line dimensions as found for 
integral buttock lines 

N = an integer 

A = 


= maximum half-breadth in the midbody 


INTRODUCTION 


| OFTING IS that process whereby the shape of an 
object is described by means of cross sections 


* The author wishes to acknowledge the work of Malcom O. 
Post, Evelyn Ratliff, and Irvin Voltin in performing the cal- 
culations described herein and the help of Burton Colvin, Robert 
E. Gaskell, and Randall E. Porter in reading and criticizing the 
manuscript. 

+ Formerly with the Mathematical Services Section, Physical 
Research Unit, Seattle Division, Boeing Airplane Company. 
Presently in the Planning and Research Department, General 
Insurance Company of America, Seattle, Wash. 
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defined by various planes cutting the object. The 
term derives from the practice of laying out large- 
scale sections of a ship hull on the floor of the sail 
drying loft. In ship lofting, the practice early arose 
of defining cross sections by planes perpendicular to 
the keel. These planes were described as lying a 
stated distance aft of the bowsprit. The measurement 
along the keel associated with each plane was commonly 
referred to as a station. The cross-section diagrams 
at various stations were used to show the hull outline 
at that point and could thus be employed as patterns 
in the construction of the ship’s ribs. For each station 
section, further measurements in height and width of 
the ship were defined, thus enabling a complete set of 
specifications to be compiled for the particular hull 
design. Naturally, the horizontal cutting of each 
section came to be known as the defining of water lines, 
and the width of the hull would be given for each 
integral water-line measurement. From the _ re- 
semblance of the cross section of early-day ship hulls 
to the lower part of the human torso (Fig. 1), the 
measurements lying various integral distances to either 
side of the keel came to be known as the buttock lines. 
For each buttock-line measurement, the depth of the 
hull would be defined. 


The deck of the ship was commonly rounded or 
crowned so that water would run off through the scup- 
pers. The line of uppermost points on the hull thus 
came to be known as the crown line. The line of 
lowest points was, of course, the keel line. 


The terminology of ship lofting has been carried 
into airplane fuselage lofting. In the conventional 
procedure for fuselage lofting a reference point is set 
up ahead of the nose of the aircraft. Station measure- 
ments are made originating at this reference point. 
Sections are taken at various stations as closely 
clustered along the fuselage as may be desirable. 
Where the form of the fuselage cross section is reason- 
ably constant, stations are usually spaced far apart. 
Where the cross section varies rapidly, as in the vicinity 
of the pilot’s cabin, stations are spaced closely together. 

The terminology of water line and buttock line is 
used in airplane lofting though it has lost its original 
significance. Each station section is defined in terms 
of a set of water-line slices and a set of buttock-line 
slices at right angles to each other. By such means 
the sides of the fuselage are well defined by the water- 
line slices, and the top and bottom of the fuselage are 
defined by the buttock-line slices. In further keeping 
with ship lofting terminology, the line of lowest points 
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along the bottom of the fuselage is known as the keel 
line. The line of highest points along the fuselage is 
known as the crown line. The maximum width at 
each station is defined by the measurement known as 
maximum half-breadth. ; 

As with a ship, the usual fuselage of a conventional 
airplane is symmetrical in cross section about a vertical 
plane through the longitudinal axis. Therefore only 
one side of each station need be defined; the other 
side will be a mirror image of it. 


THE REQUIREMENTS OF FUSELAGE DESIGN 


Many requirements need to be satisfied in the design 
of the typical airplane fuselage. Aerodynamic con- 
siderations require that the fuselage shape cause as 
little drag as possible. If the plane is to be useful 
in the task for which it was designed, its fuselage will 
be of a particular size and will be required to carry a 
given set of loads. Usually these loads will have a 
certain shape, or set of shapes, not necessarily com- 
patible with aerodynamic considerations. Certain 
fixed equipment must ordinarily go in the fuselage. 
Such requirements as these make the selection of a shape 
for an airplane fuselage a series of compromises. In 
spite of the sundry uses of different types of con- 
ventional airplanes, there is a great similarity in fuse- 
lages. 

The typical fuselage can often be divided into three 
parts: first, there is the nose with width increasing 
with station; then, there is a region of constant cross 
section; and, finally, there is the tail with width de- 
creasing with station. 

The constant-section piece, found in the fuselage 
of many airplanes, has excellent utilitarian features. 
The ribs for this region may be fabricated alike. Since 
the body surface here curves in only one direction, 
the skin need not be stretch-formed. Also, in the 
event of a model change, the fuselage may readily be 
lengthened by the addition of more constant sections. 


THE TRADITIONAL PROCESS OF LOFTING 


In the common procedure of lofting an airplane fuse- 
lage, the longitudinal lines are drawn or defined first. 
The crown line, keel line, maximum half-breadth, and 
various shoulder lines are defined in plan and profile 
drawings of the fuselage. These lines may be repre- 
sentations of analytical expressions, or faired-by-eye 
curves, or combinations of both. 

The cross-section plans for various body stations are 
then usually developed by use of measurements called 
offsets taken from the plan and _ profile views. 

Many times, a great deal of refitting and cut-and-try 
must take place before the designer achieves a shape 
that will satisfy all requirements suitably well. Also, 
the structures detail designer, faced with the necessity 
of installing structural members halfway between two 
stations for which templates exist, must go to a great 
deal of trouble to approximate the body contours at 
the exact point of his installation. 
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Hartley and Liming! have set forth a simple and 
convenient method for employing matching sets of 
conic sections in fuselage lofting. These conics are 
found so that they will lie tangent to two lines at given 
points and will pass through a third point. This 
method finds wide application. 


THE CHARACTERISTICS OF CLOSED-CURVE EQUATIONS 
OF VARIABLE DEGREE 


Fuselages of circular cross section have certain 
advantages, particularly in a pressure cabin airplane. 
The Boeing Model 307 Stratoliner, the first commercial 
air liner to have a pressure cabin, employed circular 
cross sections throughout its fuselage. 

When utilized for hauling large cubic or rectangular 
boxes, however, the cabin of circular cross section 
leaves much wasted space. For best load compressi- 
bility, a rectangular cross section like that of the 
Short Stirling bomber is preferable. 

An extremely interesting curve for use as an airplane 
fuselage cross section is that defined by the equation 
known as Lamé’s special quartic? (Fig. 2). This curve 
represents a compromise between a circle and a square. 

If the equation of this general form be restricted to 
absolute values of the variables, then, any value, 
whether an integer or not, may be assigned to the 
exponents, giving a closed curve defined by an equation 
of the form 

+ [yt =o" 
2, the graph of this equation is a circle of 
radius a; asn— ©, it becomes a square of side length 
2a. For values of m < 2, the curve of the equation 
takes on a diamond-shaped form till; at m = 1, itisa 
square of diagonal 2a. For m < 1, it resembles a four- 
cusped hypocycloid* whose equation is, in fact 


For 2 = 
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FIG. 1. NOMENCLATURE 
OF SHIP HULL LOFTING 
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FIG.2 LAME'S SPECIAL QUARTIC 


+ ly" =a” 


Finally, at m = 0, the curve vanishes into the coordinate 
axes. 


In some cases it may be more desirable to approxi- 
mate a rectangular fuselage cross section with depth, 
say, greater than width. 
slightly to the form: 


y |y|\" 

= | 
a ( b ) 
For n = 2, the curve of this equation is, of course, 
an ellipse. Equations of this general form may be 
used to represent fuselage cross sections, and the 
exponent, 7, be made to vary as a function of body 
station. Thus, the designer may change the square- 
ness of the body from station to station. Because 
of the role it plays in the shape of the curve, the 
exponent, 2, has come to be known as the ‘“‘square- 
ness number”’ in application to lofting. 


Here the equation is modified 


RELATIONSHIPS AS SET UP FoR LOFTING A TYPICAL 
FUSELAGE FAMILY 


A typical family of fuselages was set up for trial 
calculation in the Engineering Digital Computing 
Facility of Boeing Airplane Company. 
had the following characteristics: 


This family 


(1) The fuselage was divided lengthwise into three 
parts: nose, midbody, and tail. 


(2) The maximum half-breadth of the midbody 
had a constant value, A. 


(3) The plan form of maximum half-breadth in 
the nose and the tail was given by an equation of the 
form 


(4) The fuselage was considered to be divided into 
two sections, upper body and lower body, which 
sections joined at the maximum half-breadth line. 

(5) The upper body cross sections and the lower 
body cross sections at each station were defined, 
respectively, by equations of the form 


= 1 
( a ( b 
where n, a, and b were functions of station. 
A rectangular coordinate system was set up with the 
origin lying a distance a — yu ahead of the nose point 
Fig. 3). The X axis forms the longitudinal axis of 
the airplane, so stations are defined by their x distance 
in inches from the origin of the coordinate system, or 
reference point. The positive direction of the Y axis 
lies along the left, or port, wing while the Z axis is 
positive in an upward direction. 
The lengths a, uw, 8, and @ are specified by the de- 
signer. He may, for example, make a = 8, eliminating 
the constant half-breadth mid-section. 


EQUATIONS OF THE TYPICAL FUSELAGE FAMILY 


The equations of the curves defining this particular 
family of fuselages are simply written. 

The equation of the nose section plan form (pro- 
jection in the X Y plane) may be written 


A 


where m, is a constant to be specified by the designer. 
Likewise, the tail plan form is written 


(A) LOFTING |Z 
COORDINATE AXES 
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FIG.3. THE TYPICAL FUSELAGE FAMILY 
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) 


where m, is a constant. 

In Fig. 3C, the typical cross section of the fuselage 
family is shown. The intersection of upper and lower 
body (maximum half-breadth line) lies a distance y 
above the X (longitudinal) axis. 

The equation of the curve defining the upper body 
cross section may be written: 


And the corresponding equation for the lower body is 


In both these equations the exponents, ;, are func- 
tions of x as the designer may specify. The upper 
and lower body depths, 5; and b:, may also vary with 
station as specified. 

The designer is given great freedom in developing 
the members of this fuselage family through the 
adjusting of these various parameters. 


CALCULATION AND DEVELOPMENT OF FUSELAGES OF 
THE TYPICAL FAMILY 


water-line and  buttock-line 
intersections for fuselage cross sections represented by 
closed-curve equations of nonintegral order variable 
with station is a task forbidding in size when attempted 
with pencil and paper or with a standard desk-model 
calculator. Such methods become suitable for prac- 
tical use only with a large-scale digital calculator. 

At the Seattle Division of Boeing Airplane Company, 
exploratory work of this nature was done employing an 
International Business Machines Model I Card- 
Programmed Calculator. It is anticipated that any 
large-volume lofting of this type will be done on the 
Model 701 calculator. ' 

Utilizing the electronic calculator, one may readily 
set up the foregoing equations for solution. The 
designer must first specify the following parameters 
and functions: a, B, u, 6, A, m;, and m,; constants for 
each fuselage. 


The calculation of 


m = filx) 
no = f(x) 
= Px, a) 
bs = 
= 


(These foregoing functions of station are to be 
defined for each of the three body sections, nose, 
midbody, and tail, for each such fuselage.) 


Az = the increment of water-line slicing 
Ay = the increment of. buttock-line slicing 
x; = the stations whose cross sections are to be 


developed 


The calculator is first instructed to calculate a, the 
maximum half-breadth, for each required station as 
follows: 

(1) In the nose (x < a): 


(2) In the midbody (a < x < 8B): 
a=A 
(3) In the tail (8 < x): 


mp 


Next, using a, the buttock-line dimensions for 
integral water-line slices are found: 


(1) In the upper body: 
| 


+ y| 
bs 


The water-line dimensions for integral buttock-line 
slices are next found: 


(1) In the upper body: 


n 
a 


(2) In the lower body: 


(2) In the lower body: 


R 
| 


The water-line slices are taken at intervals of NAz 
(.V = any integer) above and below the x (longitudinal) 
axis. Thus, if y # O, the maximum half-breadth 
plane, which defines the intersection of upper and 
lower body, is not necessarily on a computed water 
line. In the upper body, the water-line arguments 
are bounded by the conditions 


ly<s< + y)] 


and, in the lower body, the water-line arguments are 
bounded by the conditions 


A SAMPLE FUSELAGE OF THE TYPICAL FAMILY 


Fig. 4 shows the nose and tail cross_sections of a 
typical fuselage of this family. This fuselage is 100 
ft. in length and 15 ft. wide at the midbody. The 
design specifications are as follows: 


360 in. 


B = &840in. 
= 800an. 
@ = 420 in. 
A = 
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m, = 2.00 
m, = 1.35 
Ay = 5 in 
AY = 5in 
m =fi(x) = 2+ (* for [x < a] 
= 3 for [a< x< B] 
= 3- for [3 < x] 
n = fx) = 00s )| 
for [x < a] 
= 7 for [a<x< 
x= 
for [B <x 
[8 <x] 
for [x < a] 
= 1.34 for [a< x< 
E Gry) for [8 < x] 
y = G(x) = for [x < B] 
= A-a for [8 < x] 


FIG. 4 
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A SAMPLE FUSELAGE 
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CURVE MATCHING AT THE INTERSECTION OF UPPER 
AND LOWER BopDIESs 


Liming® has pointed out that for two curves to 
“match” well at their point of common tangeucy, 
their curvatures should be equal, which, in turn, 
implies that their first and second derivatives, respec- 
tively, should be equal. Thus, in the fuselage family 
siven, we should ask that this condition hold at the 
intersection of upper and lower bodies. That such is 
the case, for m > 1, with equations of the general form 


is readily shown. 
Differentiating once, we obtain 
— ly’ 


+ — - = (0) (1) 


a n b n 


From whence is gotten 


b\” / n—1 
a y 
Differentiating Eq. (1) again we obtain 


n(n — 1)x"-2 n(n — + 


= (3) 
a” b” 


This may be simplified thus: 


In Eq. (4) we get 


x” —2 -2 —n 


Or, solving for y”: 


y = (1 — 2) ae (6) 
a 


Finally, factoring the expression in brackets on the 
right yields: 


(1- n)( ) ( + ( ) | (7) 
a y ay 


At the intersection of upper and lower body we have 
in every case the condition 


Substituting these values into Eqs. (2) and (7) we 
obtain 
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II 
8 


or any n > l. 


THE USE OF CLOSED-CURVE EQUATIONS OF 
NONMATCHING DEGREE 


More generality may be lent to the lofting procedures 
described herein by use of equations of the form: 


(|x| /a)" + (|y| /b)™ = 1 


where, in general, m ~ n. By proper choice of these 
two exponents, we may obtain reversing curves (see 
Fig. 5) which are particularly valuable in seaplane 
hull design. 


CONCLUDING REMARKS 


It is apparently feasible, using equations of the type 
indicated, to describe an entire airplane fuselage 
mathematically. The designer is given great freedom 
in shaping the respective station cross sections through 
specifying the manner in which the coefficients and 
exponents of the equations will vary with station. A 
large-scale digital calculator is extremely useful in 
this type of work. 
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The Operational Application of Automatic Pilots 


(Continued from page 51) 


to the beam center and from there on to ‘‘keep the 
needles centered."’ Beam accuracy and stability next 
govern the path of the aircraft. Pilot’s judgment, tech- 
nique, and timing govern the overall procedure. 

The number of automatic approaches made in serv- 
ice is relatively small compared with the number of 
flights during which the autopilot alone is used. Best 
estimates indicate that it is used in about 10 to 15 per 
cent of approaches in both V.F.R. and I.F.R. condi- 
tions. This seemingly conservative utilization lies in 
the fact that the present status of the autoapproach 
coupler is that of a supplementary control device. The 
manually controlled instrument approach remains the 
primary method in today’s operation, and the pilot’s 
aim, therefore, is to make the majority of approaches 
in this manner to maintain the required level of pro- 
ficiency. Practice in autoapproach procedures is ex- 
pected to gain impetus in the near future. This will be 
brought about by the new synthetic flight trainers now 


being placed in use. Although these devices do not 
presently incorporate autoapproach equipment, their 
use is expected to permit more actual flight training 
time. 

In summary of this past automatic pilot experience, 
it is believed that: 


(1) The autopilot serves as a means of increasing 
the efficiency and safety of a flight through its ability 
to assume constant attitude, altitude, and directional 
control and to conserve man power. 


(2) Automatic approach control provides a potential 
means of reducing missed approaches and the high eco- 
nomic penalties that result. Control limitations and 
operating requirements of the autoapproach equipment 
must be fully recognized if maximum performance is 
to be obtained. 


(3) Reliability must keep pace with performance if 
increased utilization is to be realized. 
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NOW...an a-c motor that 
runs “cool,” retains output 
at extreme altitudes 


TOMORROW'S AIRCRAFT One 4 clos 
J 
é 
a 
f 
f 
# 
= 
cr 
4 


Drive power you can depend on... that’s the keynote of the new line 
of Westinghouse 400-cycle, a-c motors. They deliver from 1/30 hp to 
3 hp continuously from sea level to 50,000 feet—and raise performance 
standards to new highs in reliability and efficiency. 

More horsepower than ever before has been packed into extremely 
small dimensions—like the four-inch diameter frame which delivers 
3 hp and weighs under 10% lbs. In spite of this small size and high 
rpm, temperature rise is kept exceptionally low by using new cooling 
techniques giving optimum thermal characteristics to produce the 
greatest possible horsepower per pound at all altitudes. 

These new motors, designed to meet the requirements of specifica- 
tion MIL-M-7969, are totally enclosed, fan cooled and explosion-proof 
—ready-made for the most hazardous airborne applications. Sparks 
or flame caused by any abnormality cannot progress outside the motor. 
A patented method of flame suppression provides this same advantage 
on larger, open motors, over 3 hp. 


Get More Information . . . NOW! 


These new a-c motors—in ratings from 1/30 to 3 hp—are available 
NOW for direct drive and gear head applications. A drive you can 
depend on for vital controls and auxiliaries, they meet builder and 
user specifications with reserve to spare. 

And Westinghouse will render full assistance in applying this new 
motor—the most advanced 400-cycle, a-c drive available today—to 
help you bring tomorrow’s aircraft . .. One Step Closer. Get complete 
data and application information from your Westinghouse salesman 
or write Westinghouse Electric Corporation, 3 Gateway Center, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-91016 
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The exclusive Westinghouse cooling de- Performance curves for the 3-hp motor 
sign is built around an aluminum frame highlight the efficiency of these new 
with integral fins. A new, efficient a-c motors and their ability to handle 
shrouded fan provides high volume cool- loads from sea level to 50,000 feet. 
ing air flow. The rotor has extended Greatly simplified and ruggedly de- 
conductor bars giving far more effective signed, they handle even higher inter- 
internal air circulation and cooling with- mittent loads for temporary demands, 
out added fan weight. especially at altitude. 


Jet Propulsion * Airborne Electronics * Aircraft Electrical Systems 
and Motors * Wind Tunnels to Plastics 
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IAS News 


(Continued from page 23) 


Government grant under the Ful- 
bright Act and a Fellowship by the 
John Simon Guggenheim Memorial 
Foundation. Dr. Van Dyke will 
leave for England in September to 
spend a year at Cambridge University, 
where he will engage in theoretical re- 
search in fluid mechanics in the De- 
partment of Mathematics. 


>» George H. Woodard (M) has 
announced the relocation of the 
offices of Welling & Woodard, Inc. 
The new address is 600 York Rd., 
Jenkintown, Pa. The telephone num- 
ber is Turner 3454. This firm was 
formerly located in Philadelphia. 


Members on the Move 


The purpose of this section is to provide 
information concerning the latest affili- 
ations of IAS members. All members 
are, therefore, urged to notifiy the News 
Editor of changes as soon as they occur. 


Alfred Anthony Adams (M), Sales Engi- 
neer, Dayton (Ohio) Zone Office, Allison 
Division, General Motors Corporation. 
Formerly, Sales Engineer, Allison, GMC, 
Indianapolis. 


Dr. Antonio Ferri, AFIAS, who has been 
with the Polytechnic Institute of Brooklyn 
since 1951, has been named Director of the 
school’s new Aerodynamics Laboratory, 
Freeport, L.I., N.Y. Two wind tunnels are 
now being assembled at the laboratory, the 
first building of which was dedicated on May 
8. One of these tunnels is for extremely 
high temperatures; the other is a hypersonic 
tunnel being constructed according to a 
design developed by Dr. Ferri. Brooklyn 
Poly announced in mid-April that it had 
contracted to purchase the American Safety 
Razor Corporation plant in Brooklyn in 
order to integrate its facilities in one cen- 
tratly located spot. Inclusion of the Aero- 
dynamics Laboratory in the new Brooklyn 
acquisition was never contemplated, because 
of the space requirements of the new labora- 
tory. The Freeport location was selected 
because of its proximity to the Long Island 
aeronautical industries. 


Ernest W. Fuller, MIAS, recently ac- 
cepted the position of Manager of REF 
Manufacturing Corporation's newly estab- 
lished Poly-Plastics Division. Mr. Fuller 
was formerly Director of Staff Engineering, 
American Airlines, Inc. 


Holt Ashley (M), Associate Professor, 
Department of Aeronautical Engineering, 
Massachusetts Institute of Technology. 
Formerly, Assistant Professor, Depart- 
ment of Aeronautical Engineering, M.I.T. 

Dwight H. Bennett (AF), Assistant 
Chief, Experimental Flight, San Diego 
Division, Convair Division of General 
Dynamics Corporation. Formerly, As- 
sistant Project Engineer, Convair. 

Robert M. Benson (M), Vice-President 
—Western Division, Gyromechanisms, 
Inc., 11941 Wilshire Blvd., Los Angeles. 
Formerly, Chief Engineer, American Gyro 
Corporation. 

Frank W. Davis (M), Chief Engineer, 
Fort Worth Division, Convair Division of 
General Dynamics Corporation. For- 
merly, Assistant to Vice-President—Engi- 
neering, Convair. 

Alfred N. Lawrence (M), Eastern Dis- 
trict Manager, East Coast Sales and 
Field Service Organization, Lear Incor- 
porated. Formerly, Contracts Manager, 
Grand Rapids Division, Lear. 

First Lieutenant Robert L. Leff, USAF 
(TM), Project Engineer, Powerplant 
Laboratory, Wright Air Development 
Center, Wright-Patterson AFB, Ohio. 
Formerly, Second Lieutenant and Gradu- 
ate Student in Aeronautical Engineering, 
Air Force Institute of Technology. 

Harvey A. Leich (M), with Engineering 
Department, Columbus Division, North 
American Aviation, Inc Formerly, De- 
sign Engineer—Arresting Gear, Grum- 
man Aircraft Engineering Corporation. 

Jesse G. McFarland (M), Special Proj- 
ects Design Engineer, Missile Systems 
Division, Lockheed Aircraft Corporation. 
Formerly, Administrative Engineer, 
Mount Lee Laboratory, Stanford Research 
Institute. 

Robert J. Minshall (F), Chairman of 
the Supervisory Board and Director of 
Research and Development, Pesco Prod- 
ucts Division, Borg-Warner Corporation. 
Formerly, President and General Manager, 
Pesco Products Division, Borg-Warner. 
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Henri C. Nadworny (TM), now with 
Grumman Aircraft Engineering Corpo- 
ration. Formerly, Associate Engineer— 
Structures, Douglas Aircraft Company, 
Inc. 


First Lieutenant Lawrence O. Prest- 
john, USAF (TM), Assigned to Far 
Eastern Air Force (Mail: Box 13, Black 
Hawk, §S.D.). Formerly, Basic Multi- 
Engine Pilot Training and B-26 Transi- 
tion-Instrument Training. 


Private O. Pruszanowski (TM), 138 
Ord. Co., Box 110, White Sands Proving 
Grounds, N.M. Formerly, Student, Busi- 
ness and Engineering Administration, 
School of Industrial Management, Massa- 
chusetts Institute of Technology. 


Robert C. Sellers (AM), General Man- 
ager, Defense Operations, CBS-Columbia. 
Formerly, Washington Representative, 
The Magnavox Company. 


S. R. SenGupta (M), Director, Indian 
Institute of Technology, Kharagpur, E. 
Railway, India. Formerly, Principal, 
Bengal Engineering Coliege, P.O. Botanic 
Garden, Howrah, West Bengal, India. 


Alan H. Stenning (TM), Assistant Pro- 
fessor, Department of Mechanical Engi- 
neering, Massachusetts Institute of Tech- 
nology. Formerly, Instructor, Depart- 
ment of Mechanical Engineering, M.I.T. 


Herbert M. Toomey (M), Chief, Civil 
Aviation Mission, c/o U.S. Embassy, 
LaPaz, Bolivia. Formerly, Chief, Air 
craft Engineering Branch, CAA, New 
York International Airport, N.Y. 


Glenn C. Williams (M), Professor, De 
partment of Chemical Engineering, Massa- 
chusetts Institute of Technology. For 
merly, Associate Professor, Department of 
Chemical Engineering, M.1I.T. 


Dr. Clifford C. Furnas, FIAS, was ap- 
pointed Chancellor of the University of Buf- 
falo, succeeding Dr. T. R. McConnell. Dr. 
Furnas, who has been associated with re- 
search and development for many years, has 
been Director of Cornell Aeronautical 
Laboratory, Inc., since its inception on 
January 1, 1946. Prior to that, he was 
Director of Curtiss-Wright Corporation's Re- 
search Laboratory in Buffalo, which was 
given to Cornell University and became 
Cornell Aeronautical Laboratory. 
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Many parts of Convair-Liner air frame 


made of Magnesium 


Now in operation, tremendous new 
Dow facilities are geared to supply 
you with large quantities of sheet and 
plate at price reductions up to 25%. 


you can depend on DOW MAGNESIUM 


Increased use of magnesium in high- 
speed commercial aircraft helps solve 


weight and rigidity problems 


Thirty airlines the world over operate the CONVAIR-LINER—a high compli- 
ment to this ship’s reliability and efficiency. 


The designers of this ship specified magnesium for such air frame parts 
as the rudder skin, elevator skin, air ducts, rudder pedal quadrant, hy- 
draulic oil tank—and others. 


Magnesium, because it is one-third lighter than aluminum, has saved 
important pounds on this ship. 


More and more designers are taking advantage of magnesium’s light 
weight to increase sational rigidity, simplify design and reduce fabri- 
cating costs for the aircraft industry. 


Recent technical advances in alloying, fabricating and finishing have 
made magnesium a leading metal for aircraft construction. Write today 
for more information. THE DOW CHEMICAL COMPANY, Magnesium Sales 
Department, Midland, Michigan. 
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e Aerojet-General Corporation, Subsid- 
iary of The General Tire & Rubber Com- 
pany .. . According to a recent an- 
nouncement, Gen. Omar N. Bradley, 
former Chairman of the Joint Chiefs of 
Staff, and Rear Adm. Calvin M. Bolster, 
USN (Ret.), FIAS, Coordinator of De- 
velopment for The General Tire & Rubber 
Company and former Chief of Naval Re- 
search, have joined the Technical Advisory 
Board of Aerojet-General. Other members 
of the Technical Advisory Board are Dr. 
Theodore von Karman, HFIAS, Chair- 
man, founder of the company, and its 
Chief Technical Consultant and Chair- 
man, AGARD, NATO: Dr. Bruce H. 
Sage, Consultant, and Professor of Chemi- 
cal Engineering, California Institute of 
Technology; Dr. Clark B. Millikan, 
HFIAS, Consultant, and Director, Gug- 
genheim Aeronautical Laboratory and 
Southern California Cooperative Wind 
Tunnel, CalTech; and Dr. Fritz Zwicky, 
Aerojet’s Chief Research Consultant. 
The company is currently producing a 
variety of sizes of rocket power plants for 
aircraft and is active in ‘‘nearly every mis- 
sile program in the country.” 

e Aluminum Company of America 

It was announced on May 17 that two of 
the four production units of Alcoa’s new 
Chemical Products Plant in Bauxite, 
Ark., were in operation. The third and 
fourth units of this Chemical Products 
Plant are expected to be in operation dur- 
ing the summer. . . . A 54-page two-color 
booklet, ‘‘Research at ALCOA,” has been 
published by the company. This booklet 
outlines the work of Alcoa’s 14 research 
divisions at three locations and includes 
a listing of more than 1,000 books, techni- 
cal papers, and articles prepared by Alcoa 
research scientists on the subject of alumi- 
num in the last 35 years. Copies of this 
publication may be obtained from Alcoa 
Sales Offices or from the company’s Pitts- 
burgh office. 16-page booklet, 
‘Alcoa Impact Fact Book,’ has been pub- 
lished and is available from the com- 
pany’s Pittsburgh office. This new book- 
let covers the significant facts necessary to 
design products as impact extrusions. 

American Airlines, Inc... . An 
$8,000,000 maintenance base is being 
planned for the New York International 
(Idlewild) Airport. The construction of 
this base is expected to be completed 
early in the summer of 1956... .Walter 
H. Johnson, Jr., who became Vice-Presi- 
dent—Properties during the company’s 
reorganization earlier this year, has been 
named Vice-President and Sales Manager 
of American Airlines. 

e@ Beech Aircraft Corporation . . . The 
modification and production of the Beech- 
craft Model D18S into a tactical support 
airplane and armament trainer was re- 
cently announced. In its military version, 
this twin-engined aircraft carries two 0.50- 
cal. machine guns in the nose and has 
provisions under the wings for either 
twelve 2.25-in. rockets or two 100-lb. 
bombs. A 16-mm. movie camera mounted 
under the nose may be used as a gun 
camera or for ascertaining gunnery re- 
sults. All modifications are external, and 
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Corporate Member News 


all armament controls in the cockpit are so 
located that they do not disturb the normal 
layout of the instrument panel. Hence, 
the entire cabin can be used in normal 
transport, photographic, or training oper- 
ations. The first production model of 
‘militarized’? Model D18S was delivered 
this spring to the Chilean Air Force. 

@ Boeing Airplane Company . . . It was 
announced on April 27 that Boeing's trans- 
port-tanker prototype would be rolled 
out of the company’s Renton, Wash., 
plant in May and was expected to fly in 
June—2 months ahead of schedule. [The 
date of its first flight was delayed until 
July, as a result of a mishap experienced 
during taxi tests on May 21.] This air- 
plane is being built as a test and demon- 
strator model for two potential versions: 
a military tanker-transport to be known 
as the Jet Stratotanker and a commercial 
air liner to be known as the Jet Stratoliner. 
For further information on this Boeing 
prototype, please refer to the April, 1954, 
issue of the AERONAUTICAL ENGINEERING 
REVIEwW—the cover picture and its cap- 
tion on page 3 and the picture and cap- 
tion on page 84. 

e@ Canadair Limited . . . The one-thou- 
sandth F-86 Sabre built by Canadair 
under license was delivered to the Royal 
Canadian Air Force on April 20. 

The Cessna Aircraft Company 
Two Cessna prototypes are reported about 
ready to make their maiden flights. 
These are the CH-1 four-place helicopter 
and the XT-37 two-place trainer powered 
by two Continental Marbore 352 jet en- 
gines rated at 900 lbs. thrust each. The 
first flights of these prototypes are sched- 
uled for the early part of the summer for 
the CH-1 and in August for the X T-37. 


@ Convair Division of General Dynamics 
Corporation . . . A solar furnace, be- 
lieved by Convair to be the largest one in 
this country, is now being used by the com- 
pany’s San Diego Division to study vari- 
ous metals and ceramic materials in con- 
nection with several research projects. 
The basic part of this solar furnace is a 
120-in. diameter polished-aluminum mir- 
ror formed into a_ parabolic reflector. 
Made of 0.25-in. aluminum, the reflector 
draws its power from the sun. The sun’s 
rays collected by the mirror are reflected 
to a focal point, forming a °/;.-in. diameter 
image of the sun at a distance of 34 in. 
from the center of the mirror. Materials 
being tested are held by metal jaws at this 
focal point. When sky conditions are 
ideal, the furnace can develop a tempera- 
ture of 8,500°F., approximately 85 per 
cent of the temperature of the sun's sur- 
face. In order to keep the focal spot in 
one location on the specimen, the mirror 
is mounted on a gimbal ring so that the 
polar axis of the mounting is parallel to 
that of the earth's. A clock mechanism, 
driven by a synchronous motor, coordi- 
nates movement of the mirror with that 
of the sun, thus permitting extended ex- 
periments with the furnace. Sky haze and 
clouds greatly reduce the efficiency of the 
furnace. To secure optimum performance 
of the furnace, Convair reportedly plans 
to move the equipment from San Diego 
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to a nearby mountain top where sky con- 
ditions are ‘‘ideal.”’ The YC-131C, 
the twin-engined turboprop military trans- 
port, has been given the name ‘‘Turbo- 
liner.””. The YC-131C Turboliner is Con- 
vair’s Model 340 Convair-Liner equipped 
with YT-56 Allison engines. . . . On 
April 29, the shareholders of Convair and 
General Dynamics Corporation voted to 
merge the former company into the latter 
one. This action had been agreed upon by 
the Directors of both companies on March 
1. Convair, now operating as a Division of 
General Dynamics, retains its name, indi- 
vidual identity, and organizational struc- 
ture. The Boards of Directors of the two 
corporations have combined to make a new 
General Dynamics Board of Directors, 
which held its first meeting on April 30 
John Jay Hopkins, President of General 
Dynamics, is Chairman of the Board. All 
Convair officers continue in their various 
positions, with Convair’s President, Gen 
Joseph T. McNarney, also becoming a 
Senior Vice-President of General Dy- 
namics. 

e Curtiss-Wright Corporation . . . An 
$800,000 Dehmel DC-6B Flight Simulator 
has been ordered from Curtiss-Wright by 
Swissair, the air line of Switzerland. When 
delivered, the simulator will be housed in a 
new building specially constructed for it 
at Swissair’s base at Kloten Airport, 
Zurich. 

© Douglas Aircraft Company, Inc. . . 
A. M. Rochlen, Director of Public Rela- 
tions, and K. G. Farrar, General Manager 
of the Long Beach Plant, were recently 
elected Vice-Presidents of the company 

e Eaton Manufacturing Company . . 
A new division, known as the Aircraft 
Division, has been established by Eaton 
John F. Romans has been appointed 
General Manager of this operation, located 
in Battle Creek, Mich. 

e Fairchild Camera & Instrument Cor- 
poration . . . A new rectilinear-type po- 
tentiometer, designated Type 910, has 
been developed by Fairchild’s Poten- 
tiometer Division. According to a com- 
pany release, dual resistance elements, 
various stroke lengths, double shaft ex- 
tensions, room for internal fixed resistors, 
and various methods of actuating are all 
variations of a single basic design. 

e Fletcher Aviation Corporation . . . 
The Fletcher Foundation has been estab- 
lished by Fletcher Aviation as a nonprofit 
corporation for the encouragement of 
scientific, educational, and research ac- 
tivities. Its basic purpose, it is said, is 
“to encourage schools, research groups, 
and individuals toward further study and 
development in various fields of the arts 
and sciences as they relate to the American 
system of free enterprise.’ A number of 
loans and scholarships have already been 
granted to students. Various scientific 
and educational projects designed to stimu 
late interest and creative thought in sev 
eral industrial and academic fields are 
under consideration by the Founda 
tion. . . The election of Gen. John k 
Cannon, USAF (Ret.), as Chairman of 
the Board of Fletcher Aviation and the 
appointment of Major Gen. Leroy H 
Watson as Assistant to Fletcher's Presi 
dent were recently announced. General 
Cannon, former Commander of the U.S 
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at 40,000 feet or sea level— 


a twin jet bomber that outspeeds many jet fighters 


—the U. S. Navy’s Douglas A3D 


Compact in design, outstanding for 
its work-weight ratio, the carrier- 
based twin jet A3D typifies a Douglas- 
led trend toward less complex combat 
aircraft. 

Simplification, which gives A3D 
greater speed, range, and payload 


Be a Naval flier—write to Nav Cad, Washington 25, D. C. 


Depend on DOUGLAS 


than any comparable bomber, also 
results in great versatility. The Doug- 
las A3D can fly high-altitude attack 
missions or serve as a mine layer. 
Largest of all carrier-based aircraft, 
it can handle—in its internal bomb 
bay—the bulkiest bombs, torpedoes, 


or other naval munitions designated 
for carrier action. 

Design of A3D is another example 
of Douglas leadership in aviation. De- 
veloping planes that can fly faster and 
farther with a bigger payload is a basic 
Douglas concept. 


First in Aviation 
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Air Forces in Europe, recently retired 
after 37 years of service. General Watson, 
who recently concluded a 38-year military 
career, was Postwar Coordinator of the 
U.S. and Japanese government military 
security planning and training for Japan. 
During the German war crimes trials, 
General Watson was Commanding Gen- 
eral of the Nuremburg Military Enclave. 


General Electric Company . . . A new 
compass system for aircraft has been de- 
veloped by G-E’s Meter and Instrument 
Department. Designated the MA-1, this 
new navigational aid is said by company 
engineers to offer a free-gyro drift rate of 
less than 4° per hour. It weighs less than 
20 Ibs. When harnessed or ‘‘slaved’’ to 
the earth’s magnetic field through a mod- 
ern remotely mounted compass, the sys- 
tem reportedly provides consistently ac- 
curate and stabilized heading information 
in any compass direction. Designed to 
provide controlled latitude-drift compen- 
sation, the MA-1 features a normal 
‘“‘slaving-rate”’ of about 2° a minute and 
has a built-in synchro output for operating 
a radio magnetic indicator, omnirange, 
and automatic pilot. Additional informa- 
tion on the G-E MA-1 Compass System 
is contained in Bulletin GEA-5998, which 
is available by writing G-E’s Schenectady, 
N.Y., office. 


e The B. F. Goodrich Company... 
William S. Richardson, who had served as 
Executive Vice-President of the company 
since 1952, was recently elected President. 
He succeeds John L. Collyer, who had 
held this post since 1939. Mr. Collyer 
continues his association with Goodrich 
as Chairman of the Board and Chief Execu- 
tive Officer. 


e Grumman Aircraft Engineering Cor- 
poration . - A new $20,000,000 plant 
has been completed by the U.S. Navy for 
Grumman occupancy. It is located on a 
4,500-acre tract of land near Calverton, 
L.I., N.Y., some 75 miles from Manhattan. 
It is believed to be the first aircraft plant 
built solely for jet assembly and flight 
operation. The plant layout includes 
an assembly-administration building, a 
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steam heating plant, a paint shop, a flight 
operations building, hangars, and ware- 
houses. There are two runways, one of 
them 10,000 ft. long and the other 7,000 ft. 
long. The electrical system, installed by 
Broadway Maintenance Corporation, cost 
about $2,000,000 and involves 3 miles of 
66,000-volt transmission line, an outdoor 
66,000- to 13,000-volt step-down substa- 
tion, 13,000-volt switchgear and under- 
ground cables, twelve 13,000-volt indoor 
distribution substations, and all interior 
wiring for light and power. 

e@ Jack & Heintz, Inc. . . . The election 
of Charles W. Sanford as Vice-President— 
Manufacturing and John E. Ault, Jr., as 
Comptroller was recently announced. Mr. 
Sanford had been Works Manager of Jack 
& Heintz since early 1953. Mr. Ault was 
formerly Comptroller at  Houdaille- 
Hershey Corporation. 


Kollsman Instrument Corporation . . 

An instrument for obtaining accurate 
measurements of jet-engine performance 
has been developed. Known as the Kolls- 
man Pressure Ratio Indicator, it indicates 
the ratio of total engine pressure at the 
tailpipe and at the inlet and thus tells the 
pilot if he is getting the best engine effi- 
ciency. When air borne, the jet pilot 
can, by watching a dial, hold a given read- 
ing of pressure ratio for most efficient 
flight. This instrument can be provided 
with a manually adjustable temperature 
index, which, when adjusted for the sur- 
rounding temperature, shows the exact 
full-throttle pressure ratio for par- 
ticular field altitude. Both direct- and 
remote-reading units are now available. 
The direct unit, Model 1985, is self-con 
tained and has the advantage of being 
lighter. The remote system, Model KS 
47, has the basic pressure-measuring mech- 
anism mounted near the engine and is 
for applications where it is desirable to 
eliminate tubing. The pressure range can 
be varied for individual turbojet power- 
plant requirements. The Kollsman Pres- 
sure Ratio Indicator operates accurately 
for ambient temperatures in the range of 
from —55° to +70° C. . . A new 
Magnetic Amplifier, Type 2063-01, is now 


The first production model of the P5M-2 Marlin took place on April 29. Built by The 
Glenn L. Martin Company for the U.S. Navy's antisubmarine warfare service, this seaplane is 
equipped with the latest electronic devices designed to search out enemy submarines and is 


armed with depth charges and rockets. 


The P5M-2, which has a high “‘T"’ tail as one of its 


distinguishing features, is powered with Wright Cyclone turbocompound R-3350-32W en- 
gines, built by Curtiss-Wright Corporation's Wright Aeronautical Division. 
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being manufactured by Kollsman. This 
Amplifier, which weighs 15.5 oz., is de- 
signed for use in meteorological sensing 
systems and in aircraft, navigational, gun 
fire, and other precision automatic con- 
trols. The unit is entirely self-contained 
in a hermetically sealed case measuring 
15/16 by 31/2 by 37/s in. Consisting of 
two stages of vacuum-tube preamplifica- 
tion and a magnetic power-output stage, 
the Amplifier operates from a 115-volt, 
400-cycle source and requires approxi- 
mately 14 volt-amperes at a power factor 
of 0.7. Input impedance is 5,000 ohms, 
and the maximum time delay is 1/400 of 
a second. 


e Lear Incorporated . . . The CAA has 
approved the installation of the Lear L-5 
automatic pilot in the Super Constella- 
tion. The L-5 is the commercial version 
of the F-5. . . . A new aircraft screw- 
jack, Model 586, has been developed ‘‘to 
meet the increasing need for a compact 
light-weight unit capable of high-load 
actuation while acting as a heavy-duty 
structural member.’’ This 1.1-lb. unit is 
said by the company to feature maximum 
operating loads of 3,500 lbs. compression 
and 1,200 Ibs. tension and to be capable of 
withstanding static loads of 7,000 Ibs. 
tension and 8,000 lbs. compression with- 
out deformation. Operating temperature 
range is from +250°F. to —65°F. Indi- 
vidual models of the 586 series of screw- 
jacks can be modified to meet special cus- 
tomer requirements. The com- 
pany’s East Coast sales and service facili- 
ties have been expanded through the ac- 
quisition of a new 5,000-sq.ft. building at 
578 Grand Blvd., Westbury, L.I., N.Y. 


e@ Lockheed Aircraft Corporation . . . The 
first Lockheed airplane to make an ex- 
tended flight on turboprop power is the 
company’s original Constellation, tagged 
as “Old 1961” by her crew. During this 
current series of test flights, Lockheed’s 
flying laboratory carries an Allison YT-56 
in No. 1 engine position, with one Wright 
turbo-compound of 3,250 hp. and two 
Pratt & Whitney R-2800-C’s of 2,700 hp. 
each in the other three positions. (The 
rating of the YT-56 approximates 3,750 
eshp.) The Allison YT-56 is to be installed 
in Lockheed’s first turboprop-powered C- 
130, the USAF’s four-engine personnel- 
cargo transport. By flying a C-130 engine 
on the laboratory plane, Lockheed can 
keep its power-plant experience ahead of 
that obtained in regular C-130 flying, 
which should be started any time now. 
For the purposes of these tests, ‘Old 1961” 
has received a new paint job, a Super Con- 
stellation-type tail, and a new aluminum 
outer skin. 

@ Marquardt Aircraft Company... A 
new multipurpose variable-area exhaust 
nozzle is now being developed at Mar- 
quardt and will soon be ready for testing 
It is said that this new nozzle will pro 
vide up to 35 per cent reverse thrust and 
positive control of forward thrust inde- 
pendent of engine r.p.m. This nozzle can 
reportedly be used to trim area to meet 
the requirements for maximum engine 
thrust on take off, regardless of ground 
temperatures, and to meet the require- 
ments for water-alcohol injection boost 
Another feature listed for this nozzle is its 
ability to trim in flight to an area that will 
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ENGINE INTAKE 


HYDRAULIC ACCUMULATOR 


How fo keep planes from coming 
down with the cold 


B. F. Goodrich electrically heated 
tubber supplies complete protection 
against ice and cold—even’ when the 
size and shape of the part may make 
it seem impossible. That's because 
B. F. Goodrich engineers can design 
heated rubber to fit skin-tight around 
the trickiest curves and corners. 

A core of electric resistance wires 
sandwiched in the rubber supplies heat 
two ways: (1) either in cycles to loosen 
ice so the airstream can carry it away, 
or (2) constantly, to keep ice from 
forming in the first place. 

Shown are nine of the many B. F. 
Goodrich heated rubber applications: 


Heated rubber keeps leading edges 
ice-free. On propellers, it prevents ice 
from reducing flying speed; on stabi- 
lizers, it assures safe control; on masts, 
it eliminates chance of snapping; on 
ruddevators, it permits accurate control 
of Flying Boom for in-flight refueling. 

Heated rubber keeps ice from chok- 
ing vital air intakes. On air scoops, jet 
engine intakes and diffusion cowls, it 
insures plentiful air supply. 

Heated rubber keeps parts operating 
at top efficiency. On oil and water lines, 
hydraulic accumulators, it provides 
correct Operating temperatures. 

B. F. Goodrich electrically heated 


rubber can be made as thin as .040” for 
protected locations, and .060” for ex- 
ternal use. It simplifies design, saves 
weight, can be cemented right onto 
the part. It’s another exclusive develop- 
ment of B. F. Goodrich engineering 
and research for aviation. Other B. F. 
Goodrich aviation products: tires, 
wheels, brakes; De-Icers; Avtrim; in- 
flatable seals; fuel cells; Rivnuts; acces- 
sories. Write: The B. F. Goodrich Co., 
Aeronautical Sales, Akron, Ohio. 


B.E Goodrich 
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One of the first views to be released of the J-57 turbojet engine is shown here. This engine, 


designed and built by Pratt & Whitney Aircraft Division of United Aircraft Corporation, is 


equipped with an afterburner. 


(The front end of the engine is to the right; the afterburner 


section is toward the left rear.) Among the aircraft powered with the afterburner-equipped 
J-57 are: North American's F-100 Super Sabre; Convair's F-102; and Douglas’ F4D Skyray. 


achieve the minimum specific fuel con- 
sumption from the turbojet engine for a 
given cruise-thrust requirement. The 
initial applications of this nozzle will be 
for nonafterburning turbojet engines. 

@ The Glenn L. Martin Company .. . 
The Navy Viking No. 10, a single-stage 
high-altitude rocket weighing 7/2 tons and 
measuring 42 ft. in length, was launched 
successfully on May 7 at the White Sands 
Proving Ground, N.M. At that time, it 
equaled the altitude record of 136 miles 
set previously by Vikings 7 and 9. Like 
its forerunners, Viking No. 10 was de- 
signed and built by the Martin company 
for the Naval Research Laboratory to be 
used in high-altitude research in cosmic 
rays, atmospheric composition, radio 
propagation, photography, and spectros- 
copy. This Viking, like its predecessors, 
was powered by a 20,000-lb.-thrust rocket 
engine made by Reaction Motors, Inc. 
At the point during the rocket vehicle’s 
ascent when its fuel supply of liquid oxy- 
gen and ethyl alcohol was exhausted, it was 
traveling at a speed of 4,000 m.p.h. Dur- 
ing the Viking’s flight into the upper 
atmosphere, the NRL-designed telemeter- 
ing equipment transmitted data on per- 
formance and atmospheric conditions back 
to the ground stations where it was re- 
corded. In order to effect the physical re- 
covery of some instruments carried by the 
Viking—for example, cameras—a_pro- 
vision was included in the vehicle whereby 
the nose section was blown off by explosives 
during the rocket’s descent. The 
Martin Aircraft Scholarship Fund for 
Cooperative Students has been established 
at the Georgia Institute of Technology. 
This is in the form of an endowment 
amounting to $16,000 which will make 
possible one or more annual scholarship 
grants of $307 each to cover the full tui- 
tion for the first academic year of cooper- 
ative students from Maryland and the 
District of Columbia. Under Georgia 
Tech’s cooperative plan of engineering 
education established in 1912, students 


alternate every quarter between resident 
study at the school and a work period at 
Martin or at one of the other participating 
firms. After completing eight alternating 
quarters of resident study in 4 years, 
students finish their last four quarters by 
staying at the school for the entire fifth 
year. It is said that more than 90 per cent 
of cooperative students entering Georgia 
Tech eventually graduate. The first award 
under The Martin Aircraft Scholarship 
Fund will be made to a freshman cooper- 
ative student entering in the 1954-1955 
academic year. Preferential selection will 
be given to residents of Maryland and the 
District of Columbia, with special con- 
sideration being accorded to sons of em- 
ployees of the Martin company, if they 
are fully eligible for admission. Final 
selection will be made by the Award Com- 
mittee consisting of the President of 
Georgia Tech and the President of Martin 
(George M. Bunker 

@ Minneapolis-Honeywell Regulator Com- 
pany ... The Aeronautical Division 
has issued a new booklet that describes in 
detail the company’s advanced stabiliza- 
tion system designed especially for tran- 
sonic and supersonic aircraft. Compo- 
nents of the system covered in the booklet 
include rate gyro, actuator, air-speed com- 
pensator, surface position potentiometer, 
amplifier-calibrator, altitude 
tor, and pedal-force transducer. 


Northrop Aircraft, 
cremental motor, developed by North- 
rop’s electro-mechanical laboratory for 
digital servo-mechanism applications, is 
being built under Stepper 
Motors Corporation. It is designed to 
operate at speeds up to 30 pulses per sec. 
It converts electrical pulses into mechani- 


compensa- 


Inc. An in- 


license by 


cal movement, giving positive control 


e@ Pesco Products Division, Borg-Warner 
Corporation . . . The appointment of 
Robert G. Allen as President and General 
Manager of Pesco Products was announced 
on May 4. Mr. Allen, who was formerly 
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Vice-President of Great Lakes Carbon 
Corporation, served two terms in the U.S, 
House of Representatives (1937-1940). 
It was also announced that Robert J. 
Minshall, FIAS, former Pesco President 
and General Manager, was named Chair- 
man of the Supervisory Board and the 
Division’s Director of Research and De- 
velopment. 

e Pratt & Whitney Aircraft Division, 
United Aircraft Corporation . . . A 3- 
year lease has been signed by the com- 
pany for a 97,000-sq.ft. building now under 
construction in South Windsor, Conn., 
and scheduled for completion by October 
1. The building is being constructed to 
Pratt & Whitney’s specifications and will 
be an expansion of the company’s present 
facilities for work on development of an 
atomic energy aircraft engine. The build- 
ing and the 12 acres of grounds on which 
it is located are the property of Utilities 
Industries Company. The leasing ar- 
rangements have been approved by the 
U.S. Air Force and the Atomic Energy 
Commission. 

e Ryan Aeronautical Company ...A 
recent Department of Defense announce- 
ment revealed that complete rocket motors 
for the Corporal, a U.S. Army Ordnance 
surface-to-surface missile, are being manu- 
factured by Ryan. The rocket motor for 
the Corporal was designed by the Jet Pro- 
pulsion Laboratory of the California Insti- 
tute of Technology. The missile itself is 
a product of Firestone Tire & Rubber 
Company. 

@ Shell Oil Company . . . It was re- 
cently announced by the Shell Fellowship 
Committee on behalf of Shell Chemical 
Corporation, Shell Development Com- 
pany, Shell Oil Company, and Shell Pipe 
Line Corporation that the expenditures 
for fundamental research and fellowship 
programs have been increased from $177,- 
500 in 1953-1954 to $263,500 in 1954-1955. 
Grants for fundamental research are made 
to university departments to aid them in 
expanding research in their particular 
fields. A new feature incorporated in the 
research grants for 1954-1955 is the sup- 
plementing of each $5,000 grant desig- 
nated for a specific science department by 
an unrestricted grant of $2,500 to be used 
by the schools as they see fit. The number 
of research grants are being increased 
from 14 to 19. The fellowship program is 
designed to assist outstanding graduate 
students in obtaining advanced degrees 
There will be 49 fellowships, an increase of 
one over the 1953-1954 program. Schools 
receiving research grants are: California 
Institute of Technology, Cornell Uni 
versity, University of Chicago, Harvard 
University, Massachusetts Institute of 
Technology, Northwestern University, 
University of Notre Dame, Princeton Uni 
versity, Rice Institute, University of Roch 
ester, St. Louis University, Stanford 
University, and Yale University. The re- 
search grants are in the fields of chemistry, 
chemical engineering, geology, geophysical 
engineering, mechanical engineering, met 
allurgy-corrosion, physics, and engineer 
ing mechanics. The fellowships will aid 
students working in chemistry, chemical 
engineering, geology, geophysics, mechant- 
cal engineering, petroleum production 
engineering, physics, plant science, and 


business administration. Fellows are 
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0. K. To Jettison!” 


The force ejection pylon designed, 

developed, and produced by Pastushin assures 
safe, positive ejection of jettisonable 

fuel tanks and other external stores at 


any speed or possib 


p ASTUSHIWN aviationscorp. tos Angeles, California 


RESEARCH * DESIGN + DEVELOPMENT + PRODUCTION 


Unusual opportunities for engineers! Submit resume. 
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Jet Aircraft 
TEMPERATURE MEASURING 
Systems with 


ETCAL 


rE TER 


@ The JETCAL quickly tests the exhaust gas 
temperature (EGT) thermocouple circuit of 
a jet aircraft or pilotless aircraft missile for 
error without running the engine or discon- 
necting any wiring. 
The JETCAL also has these corollary purposes: 

A) To isolate errors in the EGT system. 

B) To check thermocouples for continuity. 

C) To be used in “tabbing” or “micing” ... and 
to give accurate temperature readings for check- 


ing the setting of fuel control or automatic nozzle 
area openings. 

D) To check the thermocouple harness ring on 
the engine before its installation in the airframe. 

E) To separately test the EGT indicator using the 
potentiometer and special circuit of Jetcal 

F) To functionally test overheat detectors and 
wing anti-ice systems (thermoswitches) by using 
TEMPCAL* Probes. 
JETCAL Tester is guaranteed accurate to +:4°C. 
at engine test temperature. 


The 


Now used by U. S. Navy and Air Force as well as by 
major aircraft and engine manufacturers. 


@ The production or maintenance engineer, 
pilot and cost accountant will readily assay 
the safety and savings factors resulting from 
Jetcal use. We invite inquiries concerning 
the Jetcal Tester... and will be glad to have 
our engineering department help solve your 
heat problems. 


*Available separately at extra cost. 


B&H 


INSTRUMENT 


Company, Inc. 


1009 Norwood 
FORT WORTH 7, TEXAS 


{| wound-rotor drive 


| speed of 12,000 r.p.m 
| Ibs. 
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selected by their respective schools, cach 
fellow receiving $1,500 for his personal use 
with tuition and fees being paid. The 
schools receive an additional amount to 
cover fellows’ research expenses. Candi- 
dates in their final year of doctorate study 
are given preference, but awards may be 
made by a school to other graduate stu- 
dents. The fellows are under no obliga- 
tion to Shell. 

e@ The H. I. Thompson Fiber Glass Com- 
pany ... The company’s new plastics 
division was formed from the recently pur- 
chased Industrial Plastics Company. In- 
dustrial Plastics Company continues to 
operate under that trade style as a division 
of Thompson and manufactures a variety 
of products for industry and consumer use 
in the field of glass-reinforced plastics. 
Heading this plastics division is 
Brandt Goldsworthy, who has been elected 
a Vice-President of Thompson. 

e Thompson Products, Inc....A 
wave-guide switch, 0.75- by 1.5-in. guide 
size, is now available to the microwave 


new 


field. This new switch has the following 
features: VSWR —1.05 to 1 maximum; 
crosstalk—50-db. minimum; actuator— 


110-volt, 60-cycle; actuation time—0.5- 
sec. maximum; VSWR during switching- 
1.2 to 1; and power handling ability 
approximately 0.35 megawatt cw. Addi- 
tional information may be _ obtained 
through the Electronics Division of the 
company. 

@ Vickers, Inc. . Brochure No. 5205 
describes the standard aircraft-type hy- 
draulic motors put out by Vickers. These 
motors are built in 24 sizes and range in 
capacity from 0.422 gal. per min. (at 
1,500 r.p.m.) to 23.8 gals. per min. (at 
1,500 r.p.m.). The smallest size may be 
operated at speeds up to 9,100 r.p.m. 
The larger sizes must be operated at slower 
speeds. The company states that hydrau- 
lic motors of a specific size and incor- 
porating special features can be built to 
suit the design engineers’ requirements. 
Westinghouse Electric Corporation. . . 
Two identical 600-r.p.m. synchronous 
motors that are to power the modified 
Southern California Cooperative Wind 
Tunnel are being tested. (The existing 
12,000-hp. subsonic tunnel is being con- 
verted to a variable-pressure transonic 
tunnel and will operate at speeds from 
Mach Number 0.7 to 1.3 at pressures rang- 
ing from 0.1 to 4 atmospheres.) The 
motors will be mounted in tandem; they 
will, however, have no physical connec- 
tion. Each motor will have two fans, one 
mounted at either end of the rotor shaft. 
Each motor will be supported by 12 aero- 
dynamically-shaped struts that also act 
as stationary blades for the fans. These 
struts will carry cooling air, electric cables, 
and lubricating oil into the motors. The 
motors will be started by utilizing the 
elements taken from 
the existing subsonic tunnel as an induc 
tion-frequency The tunnel 
conversion is scheduled for completion in 
early 1955. A 600-kw., 400-cycle 
generator for servicing aircraft on board 
ship has been built by Westinghouse. 
It is a four-pole machine that has a rated 


converter 


and weighs 2,100 
The rotor has a diameter of 9.5 in. 


| This generator was first used on the U.S.S. 
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AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination +» No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $27.50 per year 


Policies cover 


Backed by the 
Combined Assets of 


Aetno Casualty & Surety Co 
scheduled airlines American Employers’ 


WORLD-WIDE insurance Co. 

American Surety Co. of N.Y 

} Century Indemnity Company 

The Employers’ Liability 
Assurance Corp., Ltd. 

Hartford Accident & 
Indemnity Co. 

Maryland Casualty Co. « 

Massachusetts Bonding & 
Insurance Co. 

New Amsterdam Casualty Co. 

Standard Accident Insurance Co, 

Travelers (nsurance Co. 

United States Casualty Co. 

United States Fidelity & 

Co. 


Write or phone 


your 


Insurance Agent 


UNITED STATES AVIATION UNDERWRITERS 
60 JOHN St.» NEW YORK 38, N. Y. 
ATLANTA + CHICAGO - DALLAS - KANSAS CITY 


LOS ANGELES - SAN FRANCISCO 


1954 

AERONAUTICAL 
ENGINEERING 
CATALOG 

_ AVAILABLE 


__ CONTENTS: 


e Complete technical data on hundreds 
of aircraft parts, materials, accessories 
and equipment. 


Over 45,000 individual listings to the 
manufacturers of more than 2,500 
aircraft and guided missile parts. 


The names, latest addresses, and de- 
scription of products of the principal 
manufacturers of every type of air- 
craft and guided missile component 
now being produced. 


ONLY A FEW COPIES LEFT 
I.A.S. MEMBERS—I Copy: Free of 
Charge (Additional Copies—$7.50 
per copy) 
NON-MEMBERS—$7.50 per Copy 
(Send Check or Money Order) 


INSTITUTE OF THE 
AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N. Y. 
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aerodynam 


We have several exceptional Opportunities for 
experienced aerodynamicists interested\in engineering and 
research aerodynamics. We also hava aerodynamic 

assignments available in the preliminary Sgsign 
of new aircraft and guided missiles. 


VACANCIES EXIST IN THE FOLLOWING FIELDS? 


1) Airplane Aerodynamics — the solution of airplank 
stability and loads problems, development of automatic sta- 
bilization devices, analysis of flying qualities including 
control and artificial feel system requirements. Oppor- 


tunity for following airplane from preliminary design 
through detail design and flight test. 


2) Theoretical Aerodynamics — assignments in 
fundamental aerodynamic investigations related to 
boundary layer and heat transfer problems, dynamic 
stability, selection of optimum shapes for minimum 
drag and other challenging problems of transonic 
and supersonic flight. Members are expected to 
develop original ideas in this newly formed group 
where emphasis is placed on reaching conclusions 
based on fundamental physical laws by following 
logical processes. 


a) Missile Aerodynamics — study of missile stability 
problems, development of automatic stabilization devices, 
cruise and guidance system analysis, tactical analysis and 
launching studies. These are permanent positions in our well- 
established current and future missile programs. 


The above permanent positions are available at all 


levels and offer excellent opportunities for advancement. 


Requirements include BS, MS or PhD in Aeronautical 
Engineering plus two to ten years of aerodynamic 
design experience. 


Company benefits include moving allowances. 
Personal interviews will be arranged for qualified personnel. 
Applicants should submit resume outlining education and experience to: 


Engineering Personnel Section 
CHANCE VOUGHT AIRCRAFT, INCORPORATED 


Ga 


P. O. BOX 5907 SS: a DALLAS, TEXAS 
VOUGHT 
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Skilled workmanship and modern automatic 
machines perform more complex work in 
shorter periods of time. 
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Controlled temperature shops for close ‘ 
tolerance manufacturing. 1925: Open-air engine test stand. At right: 
Mass production of in-line inverted air- 


cooled engines during World War II. 


Proficiency in fabrication of sheet metal for 
Fairchild’s J44 turbojet cowlings, combustion 
chambers and nozzles. 


Uniform quality of 
material insured by 
modern inspection 
equipment and tech- 
niques. 


Experimental and production test cells to ac- 


commodate quantity output of auxiliary power 
generators — Fairchild turbojet engines. 
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Over a quarter century has passed since a 
| single engine test stand served Fairchild 
& Engine Division as it ventured into avi- 
ation engine and auxiliary powerplant 
design. Today, three up-to-the-minute 
facilities provide nearly a million square 
feet of floor space. This is progress in 
production ! But, even more important, 
is the Fairchild creative engineering that 
has resulted in this logical expansion. 


SOME OF THE 
SIGNIFICANT MILESTONES ARE: 


\ 
| Designing and testing of the first 
«| Caminez radial aircooled engine. 


Development of the most successful 
inverted, in-line aircooled engine, pro- 
duced in thousands for World War II 
military training and liaison planes. 


Mass production of highly reliable, 
economical auxiliary generators for 
bombers and transports. 


Volume production of turbine wheels, 
front and rear frame assemblies for the 


{ highly successful, reliable combat-proven 
/ GE J47 turbojets. 


Applied design experience, produc- 
tion know-how to develop, and pro- 
duce in quantity a bantamweight 
1,000-lb. thrust turbojet for U. S. 
Armed Forces target drones. 


From these accomplishments and years 
of experience in engineering design—and 
in mass production of aircraft engines 
and powerplants — came the know-how 
for the development of today’s jet 
engines, auxiliary powerplants, custom 
made precision built equipment for high- 
ly specialized functions and new types 
of underwater ordnance. Other projects, 
still “classified”, are adding more and 
more power and strength to our National 
Defense effort. 


Complete research laboratory 
provides facilities for testing new 
theories, new fuels —new metals. 


TEAMWORK IN 
RESEARCH: DESIGN 
AND 
MANUFACTURING 


Sound, creative engineering af Fairchild 
springs from experience. Confidence in- 
spires teamwork and stability — provides 
the urge to experiment into new areas, 
to test new theories, new metals and new 
fuels. From the drafting boards come 
new designs for advanced powerplants 
and underwater ordnance. In the manu- 
facturing plant itself, experienced pro- 
duction specialists impatiently seek bet- 
ter ways of producing higher quality 
products at minimum cost. Past perform- 
ances and present assignments hint of 
even greater dependence upon Fairchild 
for the vital components of tomorrow's 
more complex weapons systems. 


Miniature models of Fairchild’s 

production equipment permit 
efficient planning for economical 
production. 


New methods, such as Fairchild’s Al-Fin devel- 
opment, provide new design opportunities. 


Pride of workmanship by experienced crafts- 
men allows no compromise with quality. 
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“Timmerman.” Three Vice-Presi- 
dents and a new Secretary of the corpo- 
ration were recently elected. The Vice- 
Presidents are: Walter J. Maytham, Dale 
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MeFeatters, and Otis O. Rac. E. V. Hig 
gins, Vice-President-——Corporate Affairs, 
was also named Secretary. Mr. Higgins 
succeeds C. W. Pomeroy, who retired. 


Meet Your Section Chairman 


John H. Meyer 


St. Louis Section 


John Meyer entered the aeronautical 
field after several varied experiences in 
other fields of engineering. A native 
of Columbia, Mo., 
he attended schools 
there and was 
graduated from 
the University of 
Missouri with a 
Bachelor of Sci- 
ence degree in 
Civil Engineering 
in 1938. Mr. 
Meyer’s first entry into the engineering 
field came soon after graduation, when 
he worked as a Rodman for the Mil- 
waukee Railroad. This was followed 
by a job with the U.S. Geological Sur- 
vey as a Junior Hydraulic Engineer 
“keeping track of the amount of water 
running down the Missouri River,” as 
he says. 

An interest in a career in aeronautics 
led Mr. Meyer to the Consolidated Air- 
craft Corporation in San Diego, where 
he was employed as a Loftsman, Tool 
Checker, and Junior Stress Analyst from 
1940 to 1942, working on the ‘‘Cata- 
lina,’ the ‘‘Coronado,”’ and the B-32. 
During this same time, he also com 
pleted war-training courses at the Uni 
versity of California in airplane struc 
tures, aerodynamics, and related sub 
jects. 

Returning to his home state of Mis 
souri in July, 1942, Mr. Meyer accepted 
a job as Assistant Stress Analyst at 
McDonnell Aircraft Corporation in St. 
Louis. He advanced rapidly to Group 


Leader and in March, 1945, became Proj- 
ect Stress Engineer on the XF2D, now 
more widely known as the McDonnell 
‘““Banshee.”’ 

In July, 1946, he was appointed 
Chief of Structures, the position he 
holds today. Mr. Meyer has worked 
on varied McDonnell projects, among 
them being the XP-85 ‘Parasite 
Fighter” and the B-29 program at 
Memphis. 

In addition to his work at McDonnell, 
Mr. Meyer has been a member of the 
NACA Structures Sub-committee for 
5 vears. 

Previous to his election as Section 
Chairman, Mr. Meyer held the post of 
Program Committee Chairman, in which 
capacity he provided the Section mem- 
bership with a most interesting and di- 
versified program during the 1952-1953 
term. 

Mr. Meyer's ardent interest in all 
phases of aviation is well known to all 
his friends and associates. In order to 
supplement his knowledge of aerody- 
namics and hydrodynamics, Mr. Meyer 
had at one time started an expedition 
down the Missouri River in order to 
study river currents and dynamic sta 
bility of watercraft. 

He and his wife, Betty, are the par 
ents of three children: John H., Jr., 
14; William, 12; and Maria, 5. Thev 
reside in Overland, Mo., where he is 
active in community projects, and also 
serves as a Boy Scout troop committee- 
man. 

ALLEN H. MADRICK 
Chairman, Publicity Committee 
St. Louis Section 


IAS Sections 


Baltimore Section 
Richard W. Sanford, Secretary 


The forty-ninth meeting of the Balti 
more Section of the Institute of the 
Aeronautical Sciences was held in Mary 
land Hall at The Johns Hopkins Uni 
versity on Tuesday, April 6, at 8:45 
pin. The meeting was attended by 
approximately 25 members and guests 


The meeting was devoted to the pres 
entation of a talk entitled “The Upper 
Atmosphere: Where the Meteorologist 
Stands Today” and delivered by Brig. 
Gen. Thomas 5. Moorman, Jr., Deputy 
Commander, USAF Air Weather Serv 
ice. General Moorman’s talk was sup 
plemented with additional presenta 
tions by Lt. Col. Arthur F. Gustafson 
and Dr. K. R. Johannessen, members ot 


the USAF Air Weather Service staff, 


JULY, 1954 


General Moorman described the ob 
jectives of the USAF Air Weather Serv- 
ice and some of the problems and phe 
nomena encountered in performance of 
its work. The basic objective of the 
Air Weather Service is to place all pos 
sible information on global weather con 
ditions in the hands of Air Force oper 
ational personnel, so as to enable them 
to predict weather factors that will be 
encountered during performance of 
each missile. One of the most obvious 
of these factors is the direction and mag- 
nitude of winds to be encountered. 
Other factors, such as visibility, tem 
perature, pressure, icing conditions 
turbulence, and existence of vapor-trail 
condensation conditions, also are im 
portant. 

In defining the upper atmosphere, 
General Moorman considered levels at 
which jet aircraft operate, that is, alti- 
tudes between 35,000 and 50,000 ft. 
Information on weather conditions 
within this altitude range is fairly com 
plete. As airplane performance in 
creases, it will be necessary to extend 
weather-gathering techniques to alti 
tudes between 50,000 and 100,000 ft. 
This process of extension is under way, 
but, generally speaking, accuracies 
within this region are poor at this time. 

It was emphasized that weather-data 
gathering is a global problem. The 
USAF Air Weather Service has per 
sonnel stationed in 26 countries and on 
ocean vessels. In addition to radio 
sonde techniques, B-29 airplanes are 
used for data gathering at medium alti 
tudes. It is becoming increasingly 
necessary to establish an upper-air 
weather reconnaissance. 

High-level winds having velocities of 
200 to 250 knots are becoming increas 
ingly important. Cloud conditions also 
bear a great deal of investigation. It has 
been thought that no clouds existed 
above 30,000 to 40,000 ft. It is now 
believed that heavy clouds may extend 
to much higher altitudes. Solid clouds 
extending from 50,000 to 200,000 ft. 
and above have been reported over 
Korea. 

Icing, which is a serious problem at 
low levels, is not so serious at high alti 
tudes. However, icing altitude and 
temperature limits have not been estab 
lished with any certainty. Supercooled 
water droplets recently caused '/,4 in. of 
rime ice to form on a B-47 flying at 
36,000 ft. at a temperature of —51°C 

Turbulent air is of extreme impor 
tance to jet pilots, since its existence 
It has 
been found that, generally speaking, 
mountain ranges introduce turbulent 
conditions up to altitudes three times 
their height. 

Effort is continually being devoted to 
refinement and extension of standard 
atmospheric conditions. As ex 
ample of variations that exist) within 


may decrease operating range. 
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relatively short global distances, stand 
ard temperature at 33,000 ft. is —50°C. ; 
however, temperatures have been found 
torun around —70°C. over Canada and 
—22°C. over Florida. Thus, standard 
conditions cannot be used with any 
certainty. 

Colonel Gustafson discussed jet- 
stream wind conditions existing in the 
upper atmosphere. At mid-latitudes, 
upper winds are predominantly east- 
ward. It is estimated that their aver- 
age speed is approximately 130 knots. 
They are weaker in summer than in the 
winter months, and their velocity has 
been found to be dependent upon tem- 
perature gradients that exist at low 
levels. Maximum velocities are usually 
obtained at approximately 40,000 ft. 
with reductions above this altitude due 
to a reversal of temperature gradients. 

Weather maps of the troposphere were 
shown illustrating changing conditions 
from winter to summer, and further 
illustrations were presented depicting 
progress of a jet stream in geographic 
position and time. 

It was noted that the jet streams gen- 
erally do not run directly from east to 
west, but that they progress in an east- 
erly direction with the passage of time. 
To take full advantage of these jet 
streams, their progress must be plotted 
on an hourly basis. 

Dr. Johannessen discussed meteoro- 
logical turbulence and vapor trails. 
It was pointed out that present-day 
bombing is made difficult by turbulent 
conditions. Light-to-moderate turbu 
lence is encountered in regions between 
20,000 and 60,000 ft. as often as it is 
at lower altitudes. Thunderclouds are 
rare at high altitudes, but tops of cumu 
lus and cirrus clouds are almost always 
turbulent. Turbulent areas usually ex 
hibit patchy characteristics, variable in 
time over areas 50 to 100 miles in length 
and width, and varying from 100 ft. to 
1,000 ft. in height. 

High-level turbulence is primarily 
caused by the existence of a critical mag 
nitude of wind shear. Vertical wind 
shear is of higher magnitude and is 
more important than horizontal shear 
It was noted that shears are extremely 
high in jet streams, so that there is a 
remarkable association between turbu 
lence and jet-stream conditions. 

A military hazard of particular in 
terest is the existence of condensation 
trails. These trails are usually above 
25,000 to 30,000 ft. at low temperatures 
over our latitudes. Normally, vapor 
trails are due to engine water-vapor 
output. They vividly mark the posi 
tion of aircraft that might be unnoticed 
except for the presence of these trails 
Vapor trails also are sometimes caused 
by adiabatic cooling that takes place at 
the wing tips. Wing-tip trails usually 
do not increase visibilitv seriously. It 
is possible to predict whether or not a 
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Kearfott 
developed 


RATE GYROS 
in 
production 


Eight basic rate gyros developed and produced by Kearfott are 
available for rate measurement, rate integrating or rate cutout 
applications. 


SPRING RESTRAINED RATE GYROS 
Max. Measuring Rate 12°/sec. to 720°/sec. 
Max. Output Ratio Max. to Min. 


Type Null Ratie input Rate Dimensions Weight 
STANDARD 300:1 1000:1 2 3/8" x 3 7/8" 2 Ibs. 
HIGH SENSITIVITY 1000:1 2000:1 2 5/16" x 41/4" 41/2 Ibs. 
MINIATURE 1000:1 1500:1 P23 SHE 1 Ib. 


FLOATED RATE INTEGRATING GYROS 


Damping Drift 
Type Ratio Dimension Weight Standard Deviation 
HIGH ACCURACY 6" x 33/4" 6.4 Ibs. 1°fhr. 
MINIATURE 1 2 a3 232" 1 3/8 Ibs. 1/3 millirad/sec. 


GYRO ACTIVATED RATE SWITCHES 


Type Cutout Rate Dimensions Weight 

STANDARD 25°/sec. 31/2" x 5 3/32" 3 3/4 Ibs. 
MINIATURE 25°/sec. 31/2" x 43/16" 2 3/4 Ibs. 
SUBMINIATURE 15°/sec. 3 3/4 lbs 


Kearfott Gyros are hermetically sealed in a dry inert gas and fea- 
ture high pickoff output thus eliminating bulky external amplifiers. 


Additional data and prices will be sent on request 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Miniaturized Servo and Magnetic 
Amplifiers Tachometer Generators, 
Hermetic Rotary Seals, Aircraft Navi- 
gational Systems, and other high ac- 


curacy mechanical, electrical and 

electronic components aTr 
Visit the Kearfott display at the 
Western Electronic Show and Con- 
vention, August 25-27 at the Pan- 


Pacific Auditorium, Los Angeles, 
California. 


SINCE 1917 


: KEARFOTT COMPANY, INC., LITTLE FALLS, N. 3. 
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, lil. South Centro! Office: 6115 Denton Drive, Dollas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


be GENERAL PRECISION EQUIPMENT CORPORATION SUBSIDIARY . 
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Inherent strength, equal to all emergencies: this is the unwritten specifi- 
cation built into fasteners by Cooper craftsmen, schooled in precision 
and alert to the industry’s constant need for ever-improved performance, 


If it has to be “as good as a COOPER bolt” buy it from... 


COOPER 


trail will be created by observations of 
temperature, pressure, and humidity 
conditions. These observations are part 
of the essential service performed by 
the USAF Air Weather Service by means 
of meteorological data sampling. 


Chicago Section 
Leland W. Sims. Secretary 


On April 21, the Chicago Section met 
in the Museum of Science and Industry. 
At 6:30 p.m., 32 people had dinner in 
the Museum Cafeteria, and 44 members 
and guests met in the auditorium. 

The meeting was opened at 7:30 p.m. 
by the Section Chairman, Alfred F. 
Stott. Mr. Stott then introduced 
Charles L. Bonnette, Vice-Chairman of 
the Section, who presided for the eve 
ning. Mr. Stott pointed out that this 
was Mr. Bonnette’s last meeting of the 
vear in Chicago, as he was leaving 
shortly for Texas where he will be asso 
ciated with Chance Vought Aircraft, 
Inc. Chairman Stott expressed his re 
grets at Mr. Bonnette’s departure and 
extended his good wishes for the future. 

Mr. Bonnette then introduced Irving 
Pinkel, Associate Chief of the Physics 
Division, NACA, who delivered an illus 
trated lecture on crash-fire research 
Mr. Pinkel described the objectives of 
the tests, which were conducted by the 
NACA, and the full-scale airplane crash 
fire procedures and equipment used 
Mr. Pinkel illustrated his talk with spec 
tacular colored) motion pictures and 
slides. The series of pictures showed 
the manner in which aircraft caught fire 
and the propagation of the fire on and 
around the aircraft during the initial 
few minutes after a crash. Different 
tvpes of obsolete aircraft were used in 
the series of tests, and a variation of 
terrain was also accomplished in order 
to determine its relation with the start 
of crash fires. Mr. Pinkel led a discus 
sion period at the conclusion of the talk 
and was generous in answering many 
questions from a small, but extremely 
interested, audience. 

Mr. Bonnette thanked Mr. Pinkel for 
a fine evening. He expressed his own 
regrets in leaving his many friends in 
the Chicago area and thanked the mem 
bers of the Program Committee for their 
support during the vear. Mr. Bon 
nette closed the meeting at 10:30 p.m 


Los Angeles Section 
C. Hokanson, Secretary 


Lt. Col. John P. Stapp, USAF( MC 
Clief, Aero-Medical Field Laborator 
at Holloman Air Development Center 
addressed the Los Angeles Section on 
April 15 on the subject, “Living Through 
100 This intriguing title truly 
represents Colonel Stapp’s outstanding 
accomplishments. Many phases pri 
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sented were of vital interest to aircraft 
designers. Among them were: (1) a 
brief history of aviation medicine; (2) 
studies of man under stress, i.e., sudden 
changes in environment; (3) the crash 
problem and human crash tolerance; 
(4) design of seats, seat belts, leg straps, 
and shoulder harness to minimize crash 
injuries; and (5) high-performance de- 
celerators for investigating linear forces, 
tumbling, and wind blasts in high-speed 
escape from aircraft. 

The work of Colonel Stapp has re- 
sulted in establishing that human 
limits to crash-type forces are consider- 
ably in excess of aircraft strength speci- 
fications. He has proved that man 
can survive impacts of 100 g’s, if prop- 
etly protected. While much of the test 
work has been done by volunteers, 
Colonel Stapp has never requested any 
volunteer to participate in a test that 
he himself has not first experienced. 

Dr. John R. Poppen, Consultant in 
Aviation Medicine, when commenting 
on the address, stated the primary mes- 
sage of Colonel Stapp was that he has 
proved that the human body can take 
a tremendous amount of stress, more 
than was hitherto believed possible. 

A. M. Mayo, Chief of the Equipment 
and Interior Section at Douglas <Air- 
craft Company, stated that Colonel 
Stapp has greatly assisted aircraft de- 
signers by showing that many encum- 
bering safety devices formerly believed 
necessary are not required. However, 
proper design is of paramount impor- 
tance. 

Colonel Stapp was introduced by 
Walter E. Hinds, of the Program Com- 
mittee. R. Richard Heppe presided at 
the meeting, attended by over 250 mem- 
bers and their guests. 
> “Miniaturization of Electronic Cir- 
cuits and Components as Used in Air- 
craft’ was discussed by Dr. S. G. Lutz, 
Head of Miniaturization and Communi- 
cation Department, Advanced Elec 
tronic Laboratory, Hughes Aircraft 
Company, at the April 7 Specialist Meet 
ing. In addition to indicating trends in 
miniaturization of air-borne electronic 
e(uipment, he stressed the need for im- 
proved wiring and packaging techniques. 
The system aspects and economics of 
miniaturization were examined. Nu 
inerous design examples were shown. 
> “Design Producibility Establishes 
Lower Costs"’ was the title of the address 
that Elliott A. Green, Group Engineer, 
Production Design, Lockheed Aircraft 
Corporation, gave at the April 29 Spe 
cialist Meeting. Mr. Green discussed 
the aspects to be considered for maxi 
mum producibility in their relation to 
costs. He stated that engineers in Aero 
dynamics, Preliminary Design, and De 
tal Design must work as a team to 
determine the design producibility as 
Well as the function of an air frame. 


p> The “Spring Fling’”’ was a huge suc- 
cess. This Los Angeles Annual “Spring 
Test Hop” was thoroughly enjoyed by 
over 100 couples on May | at the IAS 
Building. The Dance Committee is to 
be congratulated for the beautiful deco- 
rations and the selection of Ben Brown’s 
Orchestra. 


New York Section 


T. F. Hammen, Jr. 
Secretary-Treasurer 


The April 22 dinner meeting of the 
New York Section was held at Fair 
child Engine Division, Fairchild Engine 
and Airplane Corporation, Farming- 
dale, L.I., N.Y. An enjoyable social 
hour and dinner preceded the inform- 
ative technical meeting that was at- 
tended by approximately 200 members 
and guests. Professor F. K. Teichmann 
acted as Chairman. 

The principal speaker of the evening 
was J. C. Shroads, Manager of Field 
and Installation Engineering, Fairchild 
Engine Division, who spoke on ‘“‘A 
Small Turbojet and Its Applications to 
Pilotless Aircraft.” W. T. Immen- 
schuh, Executive Engineer, Ryan Aero- 
nautical Company, presented a dis- 
cussion of target drones, including the 
propulsion aspects. Summaries of their 
presentations are covered in the suc- 
ceeding paragraphs. 

Mr. Shroads discussed the evolution 
of the small Fairchild J44 turbojet en- 
gine which had been originally designed 
for Navy missile application and was 
later applied to the ‘‘Firebee’’ target 
drone. The initial engine-design philos- 
ophy was discussed as were the prob- 
lems encountered when this engine, de- 
signed for medium-speed low-altitude 
operation, was applied to the Firebee 
with its high-altitude high-speed re- 
quirements. Elaboration of the solution 
of these problems involving altitude 
operation, lubrication, and engine-speed 
control was presented. 

In conclusion, Mr. Shroads expressed 
Fairchild’s appreciation for the coopera- 
tion received from the Navy Bureau 
of Aeronautics, under whose cogni- 
zance the work was accomplished, and 
for that received from the USAF and 
Ryan Aeronautical Company during 
the flight test phases. 

A highly interesting color movie was 
shown depicting the operations of the 
Ryan Firebee target drone during its 
development program. This was the 
first presentation of this film to an open 
meeting. 

Following the showing of the movie, 
a rather complete discussion on the de- 
sign and operation of the Firebee target 
drone was presented by Mr. Immen- 
schuh. This target drone, partially de- 
classified only recently, simulates pres 


ent-day first-line fighters in speed and 
altitude operations. Mr. Immenschuh 
concluded by discussing the operational 
problems connected with target control, 
parachute recovery systems, and gen- 
eral target recovery in remote and 
ocean areas. 

The J44 engine and a cutaway model 
together with a Ryan Firebee target 
drone were exhibited and referred to 
during the talk and the discussion. 


Philadelphia Section 
Emily Rogers Gibbs, Secretary 


The final meeting of the season was 
held on May 5 at the Engineers’ Club, 
with Grahame Aldrich, Director of 
Special Projects in the Research Divi- 
sion of the Air Transport Association of 
America and an authority on passenger 
traffic motivation, volume, character, 
and flow, as speaker. 

Mr. Aldrich gave a fine and informa- 
tive talk on ‘‘The Impact of Integrated 
Rotary-Wing Flight Schedules upon the 
Service Pattern at Fixed-Wing Airports” 
as follows: 

“Since the advent of Korea public 
interest in the transport helicopter has 
become increasingly evident. Expres- 
sions of this interest are to be found at 
the Civil Aeronautics Board, where 52 
open dockets attest the willingness of 
various applicants to conduct common- 
carrier air-borne operations in the public 
interest. For the past 18 months the 
Air Transport Association, through its 
Rotorcraft Committee, has spared no 
effort to determine the place of the 
multiengined helicopter in carrier oper- 
ations. Manufacturers, in turn, have 
produced and flown two multiengine- 
type aircraft. These are the Piasecki 
H-16 and the Sikorsky S-56, Marine 
Assault Transport. More recently the 
RTCA has established Special Com- 
mittee 63 to devise air-navigational aids 
which will assure high-frequency land- 
ings and take-offs within congested 
terminal areas without sacrifice of safety. 
The Aircraft Industries Association, 
through its Helicopter Council, has 
been most active in the field of heliport 
design. And finally, the Airport Oper- 
ators Council in session at Tampa, 
Fla., April 13, devoted close attention 
to the impact of rotary-wing operations 
upon the landing-fee revenues at exist- 
ing fixed-wing airports. There seems no 
reason to doubt that helicopters are, 
indeed, coming! 

“Airport management currently rep- 
resents millions of dollars in long-term 
capital investments. This fact, coupled 
with the admitted ability of multi- 
engined transport helicopters to replace 
the DC-3 and modern twin-engined air- 
craft in scheduled air-line service, pre- 
sents a serious problem for airport oper- 
ators. Clearly, the root of this prob- 
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lem concerns the degree of fixed-wing 
operations which may be subject to fu- 
ture diversion by rotary-wing aircraft. 
A corollary problem concerns the 
amount of time which yet remains 
before the introduction of helicopters 
into scheduled services. 

“As of the present date, 551 airports 
are utilized by the nation’s scheduled 
air lines. If mature rotary-wing serv- 
ices had been operated in 1953, the 
number of scheduled landings at fixed- 
wing airports would have been reduced 
by approximately 37 per cent. In turn, 
airport landing-fee revenues would have 
been reduced by 30 per cent. 

““As a general rule, the helicopter will 
least affect the larger airports. For 
example, at the 24 highest ranked air- 
ports, measured in terms of scheduled 
flight departures, which exceed 20,000 
per year, the 1953 helicopter diversion 
would have amounted to 35.9 per cent 
of flight departures resulting in a 26.35 
per cent loss of landing-fee revenues. 
However, at the 315 airports having less 
than 2,000 scheduled flight departures 
per year, the situation is different. In 
this case 60 per cent of fixed-wing oper- 
ations would have been diverted by the 
helicopter, together with 60.4 per cent of 
related landing-fee revenues. 

‘Appraisal of the ‘time remaining’ un- 
til multiengined helicopters are fully 
integrated with existing fixed-wing air- 
line schedules, appears to range between 
6 and 10 years. This means that air- 
port operators should lose no time in 
the re-evaluation of airport expansion 
plans now scheduled for the decade 
1955-1965. 

“These plans should concentrate upon 
(a) the development of an ‘airport heli 


port,’ (b) the development of ‘in town’ 
heliports, and (c) conversion of the fixed- 
wing operations area to accommodate 
a decided increase in the number of four- 
engined and, in some cases, jet-trans 
port operations. 


“Although the rotary-wing diversion 
factors previously indicated are im 
pressive, it must be remembered that 
the attainment of such diversion will 
consume 6 to 10 years’ time. Accord- 
ingly, it is a matter of some interest to 
consider the airport outlook as of 160. 
By that time, it is anticipated that the 
nation’s 551 airports will handle 3,870, 
860 annual flight departures, in con- 
trast to the 1953 level of 2,654,000. 
The 1965 airport operations will be split 
on the average, at 70.1 per cent fixed- 
wing departures, 4.9 per cent inter-city 
helicopter transfer operations, and 
per cent rotary-wing airport-to-city 
shuttle service. It is, therefore, appar 
ent that the integration of rotary 
Wing aircraft into scheduled air-line 
service will not result in absolute decline 
of fixed-wing flight departures. This 
particular airport activity will continue 
to expand, but at an annual rate of 
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growth which is substantially lower than 
previous levels of experience.” 

Officers and Council elected for 1954- 
1955 were announced. The officers are 
as follows: Chairman, Alfred A. Little, 
II, NAES; Vice-Chairman, Louis P. 
Clark, NADC; and Treasurer, Earle 
Stewart, Piasecki. (The Secretary's 
name was not included in the report.) 
The Council is composed of: Dr. Ed- 
ward Seckel, Princeton University; 
Samuel Berkowitz, The Franklin Insti- 
tute; John S. Kean, NAES; Ralph H. 
MecClarren, Consulting Engineer; Harry 
Tobey, Piasecki; Dale Hamilton, Pia- 
secki; Julian P. Perry, Eastern Rotor- 
craft; Capt. Grayson Merrill, NADC 
(Johnsville); Harold E. Lemont, Jr., 
Jacobs Aircraft; and James B. Jones, 
Kellett Aircraft. 


San Diego Section 
H. C. Matteson 
Corresponding Secretary 


The April activities of the San Diego 
Section consisted of one technical meet- 
ing and one dinner meeting, both held 
at the San Diego IAS building. 
“Landing Gear Preliminary Design’”’ 
was the subject of a technical meeting 
presented on April 6. The speaker was 
Wilfred Nugent, Senior Design Engi- 
neer of Convair, San Diego. Mr. Nu- 
gent opened his talk with a review of the 
basic landing-gear dynamics involved 
in the landing impact. From this back- 
ground, he proceeded into a discussion 
of the comparative merits of the air-oil 
and the liquid-spring types of shock 
struts. He noted that the small size of 
the liquid spring offered definite ad- 
vantages in certain applications. The 
speaker also discussed such factors as 
the influence of fluid compressibility 
on the operation of the liquid spring, 
the effect of cylinder pressure and ma- 
terial strength on strut weight, and the 
effect of fluid temperature on shock- 
absorption qualities. Mr. Nugent’s 
talk was a well-rounded appraisal of the 
more important aspects of current 
landing-gear design problems. 
> The San Diego Section was fortunate 
to have Capt. Tom Connolly, USN, 
as speaker for the April 22 dinner meet- 
ing. Captain Connolly's subject for the 
evening was ‘‘Naval Air Weapons Test- 
ing.’ The speaker was eminently 
qualified to discuss this subject, having 
a distinguished record as a Naval com- 
bat pilot in World War II, and having 
served as Assistant Director of Flight 
Test and Director of Test Pilot Train- 
ing at the Naval Air Test Center. Cap- 
tain Connolly is currently assigned to 
the Inyokern Naval Ordnance Test 
Station. He is an Associate Fellow of 
the IAS, 

Captain Connolly opened his talk with 
a description of the various Naval 
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testing facilities located in this area. 
Included were the China Lake and 
Inyokern ranges, the NOTS Morris 
Dam Torpedo Range, and the San Clem- 
ente Island test ranges. The speaker 
then outlined the Navy administrative 
organization employed to obtain maxi- 
mum utilization from these facilities 
and related weapons development cen- 
ters, such as the Thompson Laboratory. 

Flying qualities necessary in a fighter 
to assure good tracking characteristics 
were discussed next. Captain Connolly 
emphasized that rapid damping of the 
lateral-directional oscillation was neces- 
sary to an increasing degree with in- 
creasing combat speeds and armament 
ranges. Aim wander must be minimized 
to assure effective employment of offen- 
sive weapons, whether they be in the 
form of guns, free rockets, or terminal 
guidance missiles. 

The speaker employed both movies 
and slides to illustrate his remarks. The 
talk was followed by a question-answer 
period. Approximately 80 members 
and their guests attended the meeting. 


Texas Section 
J. H. Boucher, Secretary 


An aerodynamic specialists meeting 
was held on Wednesday, February 17, 
at the Arlington (Texas) State College 
Auditorium. The Texas Section was 
honored to have as its guest speaker, Dr. 
H. H. Kurzweg, Chief, Aeroballistic 
Research Department, Naval Ordnance 
Laboratory, White Oak, Md. His 
subject was “Trends in Aeroballistic 
Research.”’ 

Dr. Kurzweg’s paper reviewed the 
progress of design of weapons from the 
days of the rock and the bow and arrow 
through the present-day guided missile. 
He compared the modern high-perform- 
ance airplane with the latest types of 
missiles and discussed the aerodynamic 
problems encountered in both 
gories. 


cate- 


It is interesting to note that during 
Dr. Kurzweg’s visit to this state, he 
received a certificate making him an 
Honorary Citizen of Texas. 
> The regular monthly dinner meeting 
for February was held at 7:45 p.m. on 
Thursday, February 25, in the private 
dining room of the Fort Worth Inter- 
national Airport. The guest speaker 
was L. G. Dawson, Rol’s-Royce Repre- 
sentative to Westinghouse Electric 
Corporation, who presented some new 
phases of jet-engine development. 

Mr. Dawson discussed some of his 
own formulas for aircraft and engine 
efficiencies. He gave a basic description 
of our typical jet engines, as currently 
conceived, and made comparisons of 
the turbojet, turboprop, and ducted- 
fan types of engines. 


Th 


While the subject was of a somewhat 
more technical nature than is usually 
the case at the dinner meetings, it was 
the consensus that Mr. Dawson covered 
his subject well and in a lively manner. 
A specialists meeting on “Aircraft 
Reliability” was held at 8:00 p.m. on 
Thursday, March 18, at the Arlington 
State College Auditorium. The subject 
was discussed by a panel headed by R. 
Seldon, Supervisor of Chance Vought’s 
Reliability Group. The three panelists 
were: George Curtis, Chance Vought 
Systems Engineer, who spoke on “‘Com- 
ponents Engineering for Improved Sys- 
tem Reliability;’ Ross E. Lanier, 
Chance Vought Systems Engineer, who 
covered “Improved Aircraft Reliability 
Through Special Handling of Electron 
Tubes;’” and D. Pertachok, who talked 
about ‘Experimental Determination of 
Guided Missile Reliability.” All of 
these talks were supplemented by slides 
and were well presented. The Moder- 
ator, Mr. Seldon, made interesting and 
coordinating remarks. 
p> The regular general dinner meeting 
for the month of March was held at the 
Dallas Naval Air Station Officers Club 
at 7:00 p.m. on March 25. The guest 
speaker for this occasion was Robert L. 
Lichten, Chief Experimental Project 
Engineer from Bell Aircraft Corpora- 
tion, who delivered a stimulating talk 
on ‘‘Convertiplanes and Their Promise.”’ 
Mr. Lichten introduced his talk by mak- 
ing an analogy between the conventional 
convertiplane and the hammer-nail puller 
combination. He likened the converti- 
plane to the claw-type hammer which 
does both jobs adequately. 

Mr. Lichten touched briefly upon 
some of the various types of converti- 
planes now being developed by Convair, 
Lockheed, Ryan, Bell, and McDonnell. 
He showed slides of the VTO-type air- 
craft of Convair and Lockheed, pointing 
out that these were evolved basically as 
high-speed aircraft that employed high 
rotor-disc loading, i.e., small amounts of 
air greatly accelerated. 

The speaker then went on to describe 
one of the earliest successful converti- 
plane attempts by Art Young, the 
pioneer of the Bell Helicopter Division. 
This design was developed over 10 years 
ago and featured a VTO approach with 
a low-dise loading and consequently a 
lower power-to-weight ratio. Slides 
were also shown of models of this craft 
which were successfully test flown. 

Mr. Lichten thought that the high- 
power loadings of some VTO types 
would prove to be quite uneconomical 
for commercial usage. It was thought 
that JATO would probably be used on 
all future VTO aircraft. He also men- 
tioned the obvious difficulties of land- 
ing VTO aircraft with a power failure. 
He felt that the control at take-off 
would probably be more marginal on 
the VTO, which relies on prop blast on 
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the tail controls, than on the converti- 
plane, which utilizes cyclic pitch for 
control, a system similar to that of the 
helicopter. The discomfort factor in 
the 90° static attitude of the VTO types 
is Overcome in some design approaches 
such as Bell’s new tilting-rotor design 
in which the fuselage remains effectively 
level and the rotors, mounted on the 
wing tips, rotate approximately 90° for 
level flight propulsion. 

Mr. Lichten pointed out that heli 
copters have just about reached their 
maximum air-speed saturation point 
because of their inherent problems of 
retreating blade stall and advancing 
blade drag. The present helicopter 


speed record of approximately 16 
m.p.h. is held by the Model H21C Pia 
secki design. Although stub wings 


and increased rotor velocity are addi 
tional devices for increasing the speed, 
the former results in a significant atti 
tude-drag and increased horsepower- 
requirement problem, while the latter 
is hampered by the above rotor-blade 
problems. 

Some companies, such as McDonnell 
with the XV-1 and Fairey with the 
“Rotodyne,” have attempted to solve 
these problems through the use of un 
loaded rotor types (stub wing), using 
auxiliary propulsion for level flight 
Some of the other types employ separate 
auxiliary power plants, while still others 
attempt to vary from a single power 
source the power to the rotor and the 
propeller as required. This obviousl) 
gets to be a rather complex power-plant 
control problem, introducing rotor dy 
namic problems with higher speed flight 
Other types utilize a pressure jet at the 
rotor tips to drive the rotors, thereby 
trading complex transmission systems 
for a not-too-simple ducting. Mr 
Lichten felt that the theory of a retract 
able rotor might provide the best solu 
tion to higher performance converti 
planes, but it too presents some chal 
lenging design problems. 

Mr. Lichten concluded his excellent 
and descriptive talk by describing the 
great commercial potential of the con 
vertiplane, which retains the vertical 
take-off qualities of the helicopter and 
overcomes its speed limitations. Mr 
Lichten was able to show his audience 
charts that convincingly emphasized the 
time-in-transit advantage of the con 
vertiplane over all existing commercial 
air transportation, except jet transport 
aircraft. 


Washington Section 
T. C. Muse, Secretary 


The Washington Section had an intet 
esting meeting on some foreign aero 
nautical developments at its March 30) 
meeting. As usual, the technical por 
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tion of the meeting was preceded by 
cocktails and dinner at the Hotel Bur- 
lington. 

The technical session was opened by 
Capt. W. C. Fortune, USN, Chairman 
of the Washington Section, who intro 
duced some of the distinguished guests. 


These were: Dr. H. H. Kurzweg, 
NOL: F. A. Louden, BuAer; Carl 


Frederick, Consultant; 

Theodorsen, ARDC; J. 
NACA; Mr. Collins, General Tire and 
Rubber Company; E. N. Fales, CAA; 
Dr. P. J. Theodorides and Dr. A. W. 


Dr. Theodore 
W. Crowley, 


Sherwood, University of Maryland; 
and Dr. Giuseppe Garabelli, Turin, 
Italy. 

Captain Fortune then turned the 
meeting over to Major Gen. J. F. 
Phillips, USAF  (Ret.), Secretary, 
Guided Missiles Committee, Aircraft 
Industrial Association, who was the 
guest Chairman for the evening. Gen- 


eral Phillips introduced the first speaker 
Dr. Frank Wattendorf, Director of the 
Secretariat, AGARD, who gave an inter 
esting talk on the activities of AGARD 
(Advisory Group for Aeronautical Re 
search and Development). 


Dr. Wattendorf explained that the 
idea of AGARD was initially conceived 
in 1945 by Dr. Theodore von Karman, 
who suggested such a group to the late 
Gen. Hoyt S. Vandenberg. In January, 
1952, AGARD was set up within the 
framework of NATO to be advisory to 
the NATO Standing Group. The USAF 
was designated the Executive Agent, 
and Dr. von Karman was appointed 
the first Chairman. 

The Group was established on a trial 
basis for an initial period of 2 vears and 
was to be composed of one or two civilian 
scientific representatives from each 
NATO country. The objective is to 
bring together the leading aeronautical 
personalities of the NATO nations with 
a view to recommending effective ways 
to utilize their research and develop 
ment personnel and facilities for the com- 
mon benefit of the NATO community. 

The activities are generally concerned 
with: (1) fundamental research prob 
lems; (2) applied research problems 
connected with the mission of the Air 
Forces within NATO; and (3) coordi 
nation of the means of research within 
NATO. 

To carry out these activities four 
panels have been set up. These are: 
(1) Aeromedical; (2) Combustion Re 
search; (3) Flight Test; and (4) Wind 
Tunnel. 

Some of the achievements thus far 
have been the issuance of monographs 
appropriately named “AGAR Do- 
graphs” and a flight-test technique man- 
ual and the use of a standard airfoil for 
wind-tunnel calibration and correlation. 
To date, the staff has been supplied 


principally by the United States. How 
ever, in the future it is expected that 
the staff will be selected from the vari 
ous NATO countries 

The second speaker of the evening was 
Prof. q; Ackeret, Head of the Aerody 
namics Institute, Swiss Federal Insti 
tute of Technology at Zurich. His lec 
ture was an interesting presentation of 
work carried on at 
thermodynamic 
thrust reversal. 

discussing 


Zurich on aero 


effects and on_ jet 


aero-thermodynamic 
effects, Professor Ackeret described 
heating and cooling phenomena in the 
presence of high-frequency oscillations. 
The effects appear anomalous in the 
light of the energy relations of station 
ary flow, but they are understandable, 
if one recognizes that the general energy, 
equation indicates a dependence upon 
the time rate of change of the stream 
function. If the flow is stationary, this 
term is zero; if the flow is not station 
ary, substantial localized heating and 
cooling will occur. In one set of ex 
periments involving the use of a Hart 
mann ultrasonic generator, local tem 
peratures almost 1,000°C. 
total temperature of the 
flow were measured 

Professor Ackeret 
atory 


above the 
undisturbed 


described labora 
experiments on a_ jet-braking 


Student 


Cal-Aero Technical 
Gary N. Wagner, Se 


The Cal-Aero Technical Institute 
Student Branch of the IAS, in con 
junction with the SAE and AHP, held 
a special meeting on February 24. Our 
guest of honor was A. M. (Tex) John 
ston, Chief of Flight Test, Boeing Air 
plane Company. Mr. Johnston’s topic 
of discussion was “The Flight Testing 
of Jet Bombers.”’ Mr. Johnston, the 
first man to take aloft the gigantic 8-jet 
Boeing B-52 Stratofortress, is well quali 
fied to speak on this subject. 


Institute 


retary-Treasure) 


Mr. Johnston explained the duties of 
the test pilot and the importance of an 
engineering background. The test pilot 
of today has a much more complicated 
job than in former years. Instead of 
seeing only if a plane is able to fly, his 
job is more concerned with the testing 
of essential operating 
accessories. 


equipment and 


Mr. Johnston's talk was augmented 


by colored slides and a film showing the 
first flight and taxi tests of the YB-52. 


While security forbade too much be 
ing said about the aircraft itself, numer 
ous design characteristics and other un 
classified data proved highly inter 
esting to Cal-Aero’s future engineers. 


NG REVIEW 
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device involving a series of annular rings 
located aft of the tailpipe and a number 
of turning vanes behind the turbine. 
When the turning vanes are rotated, 
vorticity is introduced into the stream, 
causing a flow, at a vane angle of about 
10° to 45°, to catch in the annular rings 
and reverse the thrust. 


An outstanding feature of this device 
is that by varying the tailpipe opening, 
the back-pressure on the turbine can be 
kept constant. Thus, the engine oper- 
ates in a fully normal condition, regard 
less of the direction of thrust. There is 
little, if any, thrust penalty due to in- 
stallation of the reversal device. The 
experiments included measurements at 
the proper Mach Numbers, but hot- 
stream tests had not yet been made 


In mentioning Mach Number, it is 
interesting that Professor Ackeret pro 
posed the use of this term in 1929 in his 
first major lecture after accepting his 
professorial chair at the Swiss Federal 
Institute of Technology. 


At the completion of Professor 
Ackeret’s talk, a movie was shown dem- 
onstrating the SNECMA  jet-reversal 
device. The movies indicated that it ap 
preciably reduced the landing distances 
and in fact gave the aircraft the capa 
bility of actually backing up. 


Branches 


Indiana Technical College 
Harold R. Woodhouse, Secretary 


The meeting was called to order April 
13 at 8:00 p.m. by the presiding Chair- 
man, Harold Coffman. The minutes 
of the previous meeting were read and 
approved. 

The Treasurer reported $22 cash and 
a bank balance of $52.75, making a 
total of $74.75. All members who were 
delinquent in their dues were notified 
of their standing. 

Terry Welty, Chairman, Activities 
Committee, announced that a speaker 
would be available at our next meeting. 
He also suggested that the members 
give lectures on subjects that they feel 
would interest the group as a whole. 
This type of program will assist the 
members in acquiring the ability to 
speak before groups effectively and 
without visible signs of nervousness 

North American Aviation was un- 
able to permit our group to visit their 
plant, because of security regulations 

Benjamin Dow, Faculty Advisor, ac- 
cepted the invitation from Allison Divi- 
sion of General Motors Corporation to 
attend its exhibition and requested 
April 23, the date we had previously 
planned to visit North American Avi- 
ation, 
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..10° plus or minus self-alignment 
always available 
...High radial and full thrust 
load capacity 
Exceptional shock-load 

reserve strength Male and Female 

...Easy relubrication without Rod End Bearings. 
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This picture, taken on February 24 at Cal-Aero rg ees Institute, shows (left to right): 


J. K. Carmody, IAS S 
(Tex) Johnston, Boeing Airplane Company; A 


Chief Engineer, Cal-Aero; and E. Lundby, IAS Student Branch Chairman. 


A movie, Gas Turbine, was shown 
This film described the various uses of 
the gas turbine in industries other than 
the aircraft industry. 


Massachusetts Institute of Technology 


William J. Pragluski 
Secretary-Treasurer 


The new officers for the local IAS 


Student Branch are: Chairman, Alan 
Lee Zuker; Vice-Chairman, Robert 


Lee; and Secretary 
J. Pragluski. 


Treasurer, William 


The Pennsylvania State University 
Ralph N. Straley II, Secretary 


A regularly scheduled meeting of The 
Pennsylvania State University Student 
Branch of the Institute of the Aero 
nautical Sciences was held on March 24 
on the campus, with 30 aeronautical 
engineers attending. Chairman Frank 
Leader presided. 

The speaker for the meeting was Dr. 
Herman Kurzweg, Chief of the Aero 
ballistic Research Department, U.S. 
Naval Ordnance Laboratory. 

Dr. Kurzweg first illustrated the rela 
tion between the development of aero 
nautics and the development of ballis- 
tics. He then discussed the develop 
ment of high-speed missiles and the 
several obstructions encountered when 
dealing with missiles at high Mach Num 
bers. Especially interesting were the 
methods being experimented with in an 
effort to solve the problem of high tem 
peratures at high speeds. Dr. Kurz 
weg’s discussion was based upon a group 
of slides showing wind-tunnel and bal 


tudent Branch Past- Bode, IAS Faculty A.M. 


peer, “AHP Faculty Adviser; J. Victor, 


listic-tunnel missile tests. The ballis 
tics tunnel referred to is an airtight 300 
ft. tube, which has facilities for taking 
photographs at intervals along the tube. 


United States Naval Academy 


Seaborn H. Wade, Jr., Secretary 


On Wednesday, March 3 
Don Walsh presided over a_ special 
meeting for the preliminary reading of 
technical papers. A. George Cicolani’s 
paper, “Static and Low Speed Thrust 
in Ram-Jets,’’ was jud 
with Duane Bernhart’s | 
tional Control”’ a close second. 
Heinrich’s paper, “Atom Powered Air 
craft,’ was third. The papers were 
judged on the basis of originality, re 
search, and presentation. The judges 
included: Capt. P. K. Will, USN, Head, 
Department of Aviation,and Comdr. W. 
H. Culling USN, AEDO.  Midship- 
man Cicolani represented the Naval 
Academy at the IAS Student Confer 
ence at the Massachusetts Institute of 
Technology on April 9 and 10. 
p> On April 9, Program Director Linsner 
Freitag presided over a meeting of some 
500 members. A Navy film on the 
guided missile, Sparrow, and another 
on the F2H Banshee were shown. The 
Branch Officers were attending the IAS 
Student Conference at the time of this 
meeting. ° 


1, Chairman 


ged the winner, 
aper on “Direc 
George 


University of Colorado 
Robert G. Lacy 

Corresponding Secretary 

The TAS Student Branch at the Uni 


versity of Colorado rounded out a 
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busy school year with several spring 
functions. Our Annual Spring Banquet 
was held on April 30. 

This year, the group is sponsoring an 
event that has never before been held 
in Boulder, Colo. This is a city-wide 
model-airplane meet. The meet will 
comply with A.M.A. rules, and prizes 
and trophies will be donated by local 
business men. A number of towns 
people have already shown an interest 
in entering models in the meet. 

The winners of our local Student 
Paper Competition were Bob Randall 
for the Graduate Student Division, and 
Jim Polosky, for the Undergraduate 
Division. Bob’s paper was entitled ‘‘A 
Short Review of Boundary 
Theory and Suction Airfoils.” 
paper was “A New Type of 
Gear Indicator.” They will travel 
along with Professor Durham, our 
Advisor, to Texas for the formal com 
petition. 
p> At the April 16 meeting, the officers 
of the group for the coming school year 
were elected. These men are: Chair 
man, Harvey Gerhard; Vice-Chairman, 
Jay Burcham; Secretary, Jack Kenney; 
and Treasurer, Roland Payne. At this 
meeting, Professor Durham gave a talk 
on atomic power plants for aircraft. 


Layer 
jim 
Landing 


University of Illinois 
John Locke, 


Secretary 


The April meeting of the IAS was 
held on Wednesday evening, April 21 
at 7:30. The meeting was called to 
order and presided over by the Chair 
man, Dwight Moberg. Minutes of the 
previous meeting were read, and a fi 
nancial report was given. Plans for 
the annual banquet were discussed, as 
were plans for a picnic. 

Following this, an excellent talk was 
given by Jerome Lederer, Director of 
the Flight Safety Foundation. The 
title of his talk was “The State of Air 
Safety and Its Problems.’”’ <A survey 
of the present situation of air safety 
was presented, with slides showing 
figures and graphs of various statistics 
included to give the listeners a more 
complete picture. The importance ol 
safety was then discussed. 
cluded safety in design and safety in 
maintenance. It was rather interesting 
to note the various concepts that can be 
incorporated by the designer to develop 
a safer airplane. Accident waste was 
next discussed to give some magnitude 


This in 


of the cost of accidents to the air lines, 
not only in terms of human life, but also 
financially. This rather effectively) 
showed the great need for safe engineet 
ing. 

Following this, a short program ol 
slides showing recent accidents and their 
causes was presented. To 
the program, 


conclude 
a motion picture, Crash 
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LT ARC 
VE 207, 


Seldom has the industry been offered “a good right 
hand” with a record of performance and man-hour 
economy as that provided by the PAC-manufac- 
tured Tilt Arc! It’s a miracle of efficiency ... shows 
a brighter figure on your cost accounting ledger 
from the first hour you use it! 


Major airlines and the Armed Forces are 
among those reaping dollars and cents sav- 
ings—on a predictable basis—with this re- 
markable piece of engine handling equipment. 


Three connecting points are fastened to your 
engine or nacelle. Once lifted free one man 
can tilt the engine or nacelle through 
a full 90 degrees from horizontal to 
vertical! Faster mounting on over- 
haul stands...speeds cleaning, check- 
ing, moving to and from storage. Use 
the Tilt Arc in your shop, 
warehouse or on the flight 
line. Phone, wire or write 
for details. Cut your hand- 
ling costs now! 


*Manufactured and sold by 
Pacific Airmotive Corpora- 
tion under an exclusive 
license with Rohr Aircraft 
Corporation. 


Tilting full 
90° from 
horizontal 


Ask for PAC’s 
ew Test ane 

Ground Handling 

Equipment 
Brochure 


to vertical. 


TEST AND HANDLING EQUIPMENT DIVISION 


-acific irmotive — orporation 


2940 North Hollywood Way, Burbank, California *« Linden Airport, Linden, New Jersey 
Other Branches: Chino and Oakland, California * Seattle, Washington * Kansas City, Kansas 
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This picture, taken during a recent field tip to the Tulsa 
Company, Inc., shows members of the University of Oklahoma IAS Student 
Oklahoma faculty members, and several Douglas-Tulsa personnel. 


Okla., facilities of Douglas Aircraft 
ranch, two 
From left to right are 


shown: front row, P. Fisher and R. E. Bodner; middle row, R. Webb (Douglas), P. Jube, D. 
Whitten, T. E. Ballinger, S. Whitten, J. S. Webb, C. E. Gregg, and J. Hayes (Douglas); and 
back row, L. A. Comp (Professor of Aeronautical Engineering and Faculty Adviser, Okla- 
homa), R. Dickenson (Douglas), N. Piercy (Douglas), C. Tuggle, J. Riley (Douglas), R. Pachett, 


J. K. Loewen, J. E.G 


odown, E. Anderson, B. V. Ketcham (Chairman, Department of Aero- 


nautical Engineering, Oklahoma), H. Herdon, S. Donovan, and J. L. Johnson (Douslas). 


Fire Hazards, was shown. This film was 
the result of an extensive survey of this 
problem by the NACA. It included 
a thorough discussion of the various 
ways in which fire starts in different 
types of crashes. The meeting was then 
brought to a close by the Chairman. 


University of Maryland 
John J. Gallagher, Secretary 


The spring semester’s activities of 
the IAS Student Branch at the Univer 
sity of Marvland were initiated with a 
meeting held on February 18. After a 
short business meeting, our speaker for 
the evening, A. L. Berryman, of Boeing 
Airplane Company’s F-99 Pilotless 
Interceptor Project, was introduced. 
Mr. Berrvman’s talk dealt with a sub 
ject that was interesting to our student 
engineers, “Product Diversification in 
the Aircraft Industry.” The speaker 
discussed the various fields outside of 
basic air-frame manufacture in which 
the Boeing Company is active, giving 
examples in the form of films on the 502 
Gas Turbine, in-flight refueling svs 
tems, and Boeing’s research in the field 
of guided missiles. Specific aspects of 
these subjects were covered by Mr. 
Berryman in an open discussion at the 
conclusion of his talk. 
> On April 13, the Student Branch held 
its Annual Banquet at the Stone House 
Inn in Silver Spring, Md. At the con 
clusion of the dinner our speakers, 
Jack Perine and Col. Floyd Sweet, of 
the Mid-Atlantic Soaring Association, 
were introduced. Colonel Sweet led 
off the evening’s program with a brief 


history of gliding from ancient Greek 
mythology to the present day, pointing 
out that much of the research leading to 
powered flight was accomplished with 
gliders. A film illustrating some of 
actual flying techniques used in gliding 
followed Colonel Sweet’s talk. 

Mr. Perine’s discussion of the prac 
tical aspects of soaring comprised the 
latter part of the program. At the con 
clusion of the talks, the members were 
invited by the speakers to the gliding 
field at Martinsburg, W. Va., for a day 
of soaring. The members plan to goasa 
group on the week end of May 30. 
> The meeting of April 27 featured 
Norman Hubbard, Assistant Chief Engi 
neer, Electro-Mechanical Branch, Engi 
neering Research Corporation, as our 
speaker. Mr. Hubbard’s topic was 
“The Aeronautical Engineer’s Place in 
the Field of Flight Simulation.’’ The 
speaker began his talk with a summary 
of the work presently being done by his 
company in flight simulating and train 
ing equipment. He described the part 
that the various engineers, aeronau 
tical, mechanical and electrical, play in 
the design and manufacture of this 
equipment. The simulators are basi 
solving flight 
equations from the ma 
chine’s controls and 


cally analog computer 
condition 
sending answer 
signals back to the instrument panel 
The aeronautical engineer’s job is to 
break down flight-condition data into 
equation form for the computer. The 
simulators themselves have reached a 
high degree of realism, being able to 
imitate actual sound, light, and control 
conditions encountered in flight. Mr. 


Hubbard concluded his discussion by 
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mentioning some of the ideas, such as 
televised flight paths, that may be in- 
corporated in future simulators. 

p> The last meeting of the 1954 spring 
semester was held on May 4. The 
election of officers for the fall term was 
carried out, and the results were as fol- 
lows: William S. Sekscienski, Chair- 
C. G. Stouffer, Vice-Chairman; 
George Maggos, Secretary; John B. 
Clark, Treasurer; and R. M. Rivello, 
Faculty Advisor. 


man; 


p> The activities of this Student Branch 
were concluded for the school year 
with the annual picnic on May 22. 


University of Oklahoma 
Ernest Z. Anderson, Secretary 


Members of the University of Okla- 
homa IAS Student Branch recently 
visited the Tulsa plant of Douglas 
Aircraft Company, Inc. The purpose 
of the trip was to familiarize the Student 
Members, all Aeronautical Engineering 
students, with the operations of a large 
aircraft company. 

As guests of Douglas, the group was 
taken on a guided tour of the plant fa 
cilities. The tour started in the plant 
shops and proceeded on through process 
engineering to final assembly. Members 
of the group were taken out on the flight 
line for a look at the B-47 Stratofortress 
assembled at Tulsa under contract from 
Boeing Airplane Company. 


Members Elected 


The following applicants for membership 
or applicants for change of previous grades 
have been admitted since the publication 
of the list in the last issue of the REVIEW 


Elected to Associate Fellow Grade 


Goethert, Bernhard H., Ph.D. in Aec.E., 
Chief, Propulsion Wind Tunnel  Div., 
ARO, Ine 

Stevenson, Clinton H., S.M., Chief, 
Strength & Weight Section, Douglas Air 
craft Co., Inc. (El Segundo). 


Transferred to Associate Fellow Grade 


Corrsin, Stanley, Ph.1D., Assoc. Prof. of 
Aeronautics, The Johns Hopkins Univ 


Haar, Marvin I., M.S., Chief, Water 
Based Aircraft & High Speed Surface 
Craft Hydrodynamics, Exp. Towing Tank, 
Stevens Institute of Technology 

Piatelli, Fidia J., Ph.D.Ae.E., Aero 
Advisor, Design & Research Branch, 
Ministry of Defence —State of Israel 

Wheaton, Elmer P., B.A., Chief Pro 
Engr., Missiles, Douglas Aircraft Co, 
Ine. (Santa Monica) 

Woersching, Thomas B., LL.B.; M.S 
Ae.E., Mgr., Aerodynamics & Thermody 
namics Dept., Goodyear Aircraft Corp 
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is the vital element 


Ape is backed by many years of research and 
manufacturing experience producing _yital 
units in the field of Aircraft Hydraulic and 
Pneumatic Control Equipment, Heater, Anti- 
Icing and Fuel System Equipment and 
Engine Accessories. 


Engineered for efficiency in performance, 
they provide special adaptability... quick 
maintainability . .. training simplicity .. . ease 
of assembly ...and most important, sAFETY. 


You can specify Apex Aircraft Equipment 
with utmost confidence. 


Pneumatic Check valve 


Pneumatic Shuttle valve 


Pneumatic four way 
Solenoid operated valve 


A DIVISION OF GENERAL METALS CORPORATION } 
BURBANK, CALIFORNIA ¢ HUNTINGTON, WEST VIRGINIA 
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Elected to MEMBER Grade 


Bleich, H. H., D.Sc., Prof. of Civil 
Engrg.; Dir., Institute of Air Flight 
Struct., Columbia Univ. 

Boak, Roger E., ASME (Aero.), Tech. 
Engr., Jet Engine Dept., General Electric 
Co. (Cincinnati). 

Brown, George F., Lt. Col., USAFR; 
Military Secy., Committee on Aeronau- 
tics, Wash., D.C., Office, Asst. Secy. of 
Defense (R. & D.) 

Buhler, Rolf D., Ph.D., Sr. Engr., Pro- 
pulsion Research Corp. 

Carp, James, B.S., Engr.-in-Charge, M- 
M Div., Burton Mfg. Co. 

Champness, Norman A., 
Engr., Bell Aircraft Corp. 

Cheng, Hsien K., Ph.D. in Ae.E., Aero- 
dynamics Engr., Bell Aircraft Corp. 

Chu, Sheng To, M-Sc., Instructor, 
Dept. of Aero. Engrg., The Ohio State 
Univ. 

Condello, Vincent, M.S., Staff Engr., 
Propeller Div., Curtiss-Wright Corp. 

Corbin, Edwin M., S.B. in M.E., Sr. 
Struct. Engr., North American Aviation, 
Inc. (Columbus). 

Dengler, Max A., Ph.D., Aerodynami- 
cist, Northrop Aircraft, Inc. 

Donnelly, John A., Jr., B.S.E.E., Avia- 
tion Gas Turbine Rep. (Los Angeles), 
Westinghouse Electric Corp. 

Finn, Joseph M., B.S.C.E., Struct. 
Methods Engr., McDonnell Aircraft Corp 


Electronics 


Forbes, George F., B.S., Mathematical 
Analyst, Lockheed Aircraft Corp. (Bur 
bank). 

Gerrish, David C., B. of M.E., Regional 
Mgr., Aero. Div., Minneapolis-Honeywell 
Regulator Co. (Los Angeles). 

Griffith, David Edward, B.S.M.E., 
Aerodynamicist, Lockheed Aircraft Corp 

Hammitt, Andrew G., M.S., Research 
Assoc., Princeton Univ 

Herzmark, Ralph A., B.S.M.E., Ther- 
modynamics Group Engr., 
Div., McDonnell Aircraft Corp. 

Hem, Lawrence W., M.Sc. in Aero 
Engrg., Assoc. Prof. of Mechanical Engrg., 
School of Technology, C.C.N.Y. 

Hollister, Harold H., B.S.E.E., Field 
Engrg. Supvr., Dayton Area, The Sperry 
Corp. 

Holly, Kenneth E., B.Sc.Ae.E., Design 
Engr. ‘‘A,”? Del Mar Engineering Labs. 

Houpt, W. Kenneth, B.S. & M.E., Sales 
Mgr., Wright Aero. Div., Curtiss-Wright 
Corp. 

Johnson, Harold W., A.A., 
man, Douglas Aircraft Co., 
Monica). 

Koffel, John K., B.S.M.E., Devel 
Engrg. Services Mgr., Thompson Products, 
Ine. 


Helicopter 


Gen. Fore- 
Inc. (Santa 


Kuang, Hsiang, Dr. of Engrg., Stress 
Engr., Aero-Cal Engineers, Inc. 

Laurance, John E., M.Sc., Military 
Operations Research Scientist, Lockheed 
Aircraft Corp. (Burbank 


used by the @ AIR FORCE 
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UNITED MANUFACTURING CO. 


Div. UNITED ADVERTISING CORP. 
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@ AIRFRAME MFR’S 
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7 Electrical Components on aircraft, portable 

6 power units, ordnance vehicles and guided 
missiles are being tested rapidly and 
accurately with United Test Equipment. 


Write us your requirements. We 
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Lessen, Martin, Sc.D., Prof. of Applied 
Mechanics, Univ. of Pennsylvania. 

Levy, Lawrence, S.M. in Ae.E., Pres., 
Allied Research Associates, Inc. 

Lucchino, Joseph A., M.S., Radar 
Standards Engr., Hughes Aircraft Co 

Lusk, Robert J., B.S. in E.E., Engrg 
Negotiator, Air Arm Div., Westinghouse 
Electric Corp. 


Lynch, Robert A., B.E.M.E., Design 
Engr., Convair (San Diego). 
MacCarthy, Richard W., B.Sc., Sr 


Proj. Engr., Radioplane Co. 

Merboth, Warren J., Company Rep., 
Aerojet-General Corp. 

Meyer, Corwin H., Engrg. Test Pilot, 
Grumman Aircraft Engrg. Corp. 

Nassimbene, William G., B.S.E.E., 
Equipment Group Prelim. Design Engr., 
Douglas Aircraft Co., Inc. (Santa Monica 

Postle, Robert S., Jr., B.S.Ae.E., Proj 
Aerodynamicist, Bell Aircraft Corp 

Robley, Ray C., Jr., B.S. in E.E., Devel 
Engr., Automatic Pilot Components, 
Westinghouse Electric Corp. (Baltimore 

Rosin, Alexander, A.A., Proj. Supvr 
(Airframes), Northrop Aircraft, Inc. 

Savage, Edgar E., B.S. in M.E., Design 
Engr. ‘‘A,’’ Aerojet-General Corp. 

Schaefer, William W., M.M.E., Lt 
Comdr. & Production Planning Group 
Officer, USN, NAS, O. & R. Dept. (Ala- 
meda). 

Schmidlin, Albertus E., M.S., Asst 
Mgr., Devel. Dept., Walter'}Kidde & Co 


of the torque wrenches used in industry are 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 


@ Permanently Accurate 


© Practically Indestructible 


© Faster—Easier to use 


® Automatic Release 
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Important news! 


EPON resin 828 with 
new Curing Agent CL gives 


Ir YOU are among the many users of Epon 
resin 828 for casting, laminating or other 
structural applications— you will welcome this 
new development of Shell Chemical’s continu- 
ing research program. 

Curing Agent CL* produces Epon resin 
polymers with improved mechanical and elec- 
trical properties at temperatures as high as 
300° F. After three hours’ immersion in boil- 
ing water or acetone, glass cloth laminates of 


resistance 


Epon resin 828 and Curing Agent CL retained 
more than 95% of their initial dry flexural 
strength. And with Curing Agent CL you can 
use the “‘B-stage,’”’ or pre-curing, process— 
permitting dry layups and specialized casting 
techniques. 

Your request will bring you a sample of 
Epon resin 828 and Curing Agent CL for 
evaluation, as well as a copy of Technical 
Bulletin SC :54-10. Write for them—today. 


Curing Agent CL is Shell Chemical Corporation’s name for metapheny- 
lene diamine. We do not manufacture Curing Agent CL. It is available 
in commercial quantities from E. I. du Pont de Nemours & Company 


and National Aniline Division, Allied Chemical & Dye Corp. 


* A development of Shell Chemical laboratories. Patent applied for. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 


380 Madison Avenue, New York 17 © 100 Bush Street, San Francisco 6 


Atlanta © Boston @ Chicago @ Cleveland © Detroit © Houston @ Los Angeles © Newark © St. Louis 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited @ Montreal ¢ Toronto © Vancouver 


Comical resistance 
Nostricall propoitios 
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Schwartz, Frederick W., Jr., B.C.E., 
Chief Struct. Design Engr., Flight Refuel- 
ing, Inc. 

Sellers, William H., M.S. in Math., 
Flutter & Vibration Technologist, Fair- 
child Aircraft Div. (Hagerstown). 

Slutsky, Simon, Ph.D. in Applied Me- 
chanics, Research Scientist in Applied 
Mechanics; Dir. & Secy., Lee Arnold 
Assoc., Inc. 

Sparks, William L., B.S.C.E., Megr., 
Application Sect., AGTD, Westinghouse 
Electric Corp. 

Stewart, Charles C., B.S.M.E., Asst. 
Proj. Engr., Wright Aero. Div., Curtiss- 
Wright Corp. 

Stubbs, Walter, Divisional Chief Engr., 
Aircraft Products Div., Air Associates, 
Inc. 

Taylor, Harlan D., B.S.Ae.E., Head, 
Aerodynamics Section, Research Dept., 
United Aircraft Corp. 

Tietjen, Robert H., B.S., in E.E., Field 
Engineer (San Francisco), General Elec- 
tric Co. 

Tuttle, Donald T., B.E.M.E., 
Engr., Ryan Aeronautical Co. 

Vogel, Elmer W., Asst. Proj. Engr., 
McDonnell Aircraft Corp. 

Wales, Henry M., B.S.M.E., Mgr.— 
Sales, Small Aircraft Engine Dept., Gen- 
eral Electric Co. 

Webster, Stokely, Pres., Gyromecha- 
nisms, Inc. 

Williams, Robert R., B.S., Lt. Col.; 
Chief, Army Aviation Section G-3, Dept. 
of the Army (Wash., D.C.). 

Williams, Samuel C., M.E., Assoc. 
Prof., Industrial Engrg., Stevens Institute 
of Technology. 

Wood, Clotaire, 


Proj. 


B.S.Ae.E., Research 


Engr. (Aerodynamics), NACA (Wash., 

Woods, John, Jr., B.S.1.E., Sales Engr. 
—Wash., D.C. Rep., General Electric 
Co. 


Zeek, Elwood, M.E., Mgr., Research & 
Devel. Dept., Walter Kidde & Co. 


Transferred to MEMBER Grade 


Boehler, Gabriel D., Ph.D.Ae.E., Chief, 
Aerodynamics Section, Thieblot Aircraft 
Co., Inc. 

Brower, Elayne M., B.S. in Ae.E., Sr. 
Proj. Engr., Aerodynamic & Stability 
Section, Subsonic Div., Aerodynamics 
Lab., USN, David Taylor Model Basin. 

Kisselburg, Ervin T., B.S.M.E., Group 
Leader, Stress Dept., McDonnell Aircraft 
Corp. 


Riccius, Merril V., B. of Ae.E., Lead 
Designer, Control Group, Chance Vought 
Aircraft, Inc. 

Thue, Kenneth S., B.A.Sc. in Ae.E., 
Chief Aerodynamics A. V. Roe 
Canada, Ltd. 


Engr., 


Elected to Associate Member Grade 


Ahnstrom, Doris, B.A., Managing 
Editor, Skyways magazine, Henry Publish- 
ing Co. 

Danforth, Theodore N., B.S., Treasurer, 
Gyromechanisms, Inc 

Dawydoff, Alex, Technical Editor of 
Air Progress and Aviation Editor of Air 
Trails Hobbies for Young Men, Street & 
Smith Publications 

Flash, Philip N., Design 
Boeing Airplane Co. (Seattle). 

Horne, Harry B., Jr., B.S.Ch.E., Mgr. 
of Engrg. & Research, Reaction Motors, 
Inc. 

Hosier, C. W., Jr., B.S., Mgr., Dayton 
Office, Aerojet-General Corp. 

Meeus, Fred L., 
(Belgium ). 

Nestel, John I., B.S.Ae.E., B.S.M.E., 
Dir. of Quality Control, Aviation Engrg. 
Div., Avien-Knickerbocker, Inc. 


Elected to Technical Member Grade 


Abreu, Anthony, Weights Engr., North 
American Aviation, Inc 

Christopher, George F., Jr., M.Sc. in 
Ae.E., Engr., Guided Missiles Dept., 
General Electric Co. (Schenectady). 

Etherton, Billy D., B.S.Ae.E., Lt. & 
Squadron  Pilot—Jet USAF, 
Bergstrom AFB, Texas 

Huth, George H., B. of C.E., Engr. 
Struct., North American Aviation, Inc. 
(Columbus). 
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Aircraft Div., United Aircraft Corp. 
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NATIONAL-STANDARD 
Wire and High Carbon Strip 


@ The many and varied applica- 
tions of National-Standard special- 
purpose steel are practically 
unlimited. Every day, new prod- 
ucts and new manufacturing. 
methods are developed that more 
than ever demand the precise 
control, high quality anduniform- 
ity that only National-Standard 
specialization offers. 


Here we produce steel, wire 
and strip, to meetunusually severe 
specifications and are constantly 
developing special types for new 
uses. Glad to cooperate with you 
in best meeting your needs, 
National-Standard offers an 
enviable 48-year record ofsupply- 
ing outstanding material, work- 
manship and service to end-use 
manufacturers. 


For additional information or 
engineering assistance, write to 
the appropriate National-Stand- 
ard Division listed below. 


DIVISIONS OF 
NATIONAL-STANDARD 


NILES, MICHIGAN 
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JUSTAMATTER 
OF CONTROL 


LORD encineerinc 


CONTROLS VIBRATION 


anywhere 


The difference between a good product and a 
better one is often just A Matter Of Control—con- 
trol of vibration and shock which may be damaging 
your product. Pioneers in solving vibration problems 

for many industries, Lord Manufacturing Company 

is well qualified to assure you of better performance 
from your products through the use of Lord Vibra- 
tion Control Mountings and Bonded-Rubber Parts. 
Our Engineers will be pleased to help you in the 


analysis of the vibration which may damage your 
product and in the selection of the correct method of 
control. Lord Engineering means Materials Research 


—Engineering Research—Product Design—Manu- 


facturing Know-How for your application. 


Over 27,000 designs and their variations 
from which to choose. 


7046 Hollywood Blvd. 


311 Curtis Building 


Here is one example of Lord Engineering on sen- 
sitive business machines. The Burroughs Sensi- 
matic Accounting Machine is supported on LORD 
Mountings to reduce noise and cushion shock. 
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Aeronautical Reviews 


A Guide te the Current Literature of 
Aeronautical Research and Engineering 


|. PERIODICALS AND REPORTS 


Abbreviations for Titles of Periodicals and Rererts 


Aerodynamics. . . 


100 Oscillators & Signal Generators... 114 Noise Reclictionss 124 
Fluid Mechanics & “Aerodynamic Transmission Lines..... 116 124 
Theory... m 100 Wave Propagation....... 116 Power Plants......... 124 
Internal Flow...... 102 Equipment Jet & Turbine...... 124 
Sa Hydraulic & Pneumatic... 116 Reciprocating....... 124 
Win ag 104 Flight Operating Problems... 118 Production 
Fuels & Lubricants...... 118 Metalworking. 124 
Aeroelasticity. . . 104 Lubricants & Lubrication 118 Nonmetal Working 126 
106 Gliders. 118 Production Engineering 126 
Air Transportation. . 111 Ice & 118 Propellers........ 126 
Airplane Design. . 111 Instruments. . 118 Reference Works...... 12 
Airports. ..... 411 Automatic Control. 120 Rotating Wing Aircraft 126 
Aviat Medi 411 earings. ; ires. 1 
icine 111 Gears & Cams... 121 128 
Psychology... 119 Discs & Shafts. Beans Columns. 198 
Computers. .. 119 ylinders & Shells 98 
orrosion & Protective Coatings 121 Elasticity & Plasticity 198 
Amplifiers vases LB Metals & Alloys, Nonferrous. 121 Testing 128 
ae & Components. He Nonmetallic Materials 121 Wings....... 130 
Testing....... 121 Thermodynamics... . 130 
114 Mathematics...... 129 Heat Transfer... 130 
Measurements & Testing. fit 114 Meteorology... 122 Water-Borne Aircraft 130 
Networks...... 114 Missiles. 124 Wind Tunnels & Research Facilities 130 
il. BOOKS REVIEWED IN THIS ISSUE 
Reviewed by Capt. Walter S. Diehl, USN (Ret.) 


Books, reports, and periodicals reviewed in this issue or in pre- 
vious issues may be borrowed on 2-week loan without charge by 
individual or Corporate Members of the Institute in the U.S. and 
Canada. Members of The Paul Kollsman Lending Library who 
are not members of the Institute may, borrow books and, in spe- 
cial cases, other research material. Members of the IAS may 
borrow also from the Engineering Societies Library through The 
Paul Kollsman Lending Library. 


Photostatic copies of material in the Institute’s libraries may 
be obtained at a cost of $0.35 to members and Corporate Mem- 
bers ($0.45 to nonmembers) for each 8!/2- by 11-in. print and 


$0.40 to members and Corporate Members ($0.50 to nonmembers) 
for each 11!/s- by 14-in. print, plus postage. A minimum charge 
of $1.00 is made to nonmembers of the IAS. Reference citations 
in the Aeronautical Reviews Section give the total number of 
pages for report and booklet materials: 
is given for periodical articles. 


only the beginning page 


Bibliographies on special subjects will be compiled at the rate 
of $2.50 per hour. Translations of technical literature from for- 
eign languages may be obtained at $12 to $14 per 1,000 words, 
depending on the language. IAS members receive a 20 per 
cent discount on bibliographies and translations. 


Full information about library membership and factlities will be sent upon request to The Paul Kollsman 
Lending Library, 2 East 64th St., New York 21, N.Y. 
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Abbreviations for Titles of Periodicals and Reports 


Titles of periodicals and reports cited in the Aeronautical Reviews Section are abbreviated in 


order to conserve space and to expedite the flow of materials. 
tions is based on materials received during the past year 


Selection of titles in this list of abbrevia- 
Reference citations are listed in the briefest form, 


with only the first page given for periodicals and the total number of pages for reports and other types 


of publications. 


Publications reviewed are filed permanently in the IAS Library. 


should be directed to the Librarian, IAS Library, 2 E. 64th St., New York 21, N.Y. 


A&M Coll. Tex. Eng. Exp. Sta. Res. Rep. 
Agricultural and Mechanical College of 
Texas, Texas Engineering Experiment 
Station, Research Report 

Acta Polytechnica (Stockholm) 

Aero Dig. Aero Digest 

Aero. Eng. Rev. 
ing Review 

Aero. Quart. The Aeronautical Quarterly 

Aero Res. TN; Bul. Aero Research 
Technical Notes; Bulletin 

Aerodynamisches Inst. Tech. Hochschule, 
Braunschweig, Bericht. Aerodynam- 
isches Institut der Technischen Hoch- 
schule, Braunschweig, Bericht 


Aeronautical Engineer- 


Aeronautics 

The Aeroplane 

L’Aerotecnica (Rome) 

Aerovox Res. Worker. 
Worker 

AHS Papers. 
ciety, Papers 

AIAA Papers. Aircraft Industries As- 
sociation of America, Papers 

AIEE Papers. American Institute of Elec- 
trical Engineers, Papers 

Air Facts 

Air Force 

Air Line Pilot 

Air Pictorial 

Air Rev. Air Revue (Brussels) 

Air Transp. Air Transportation 

Air U. Quart. Rev. Air 
Quarterly Review 

Airborne Instr. Lab. Proj. Rep. Airborne 
Instruments Laboratory, Project Report 

Aircraft (Australia) 

Aircraft (Canada) 

Aircraft Eng. Aircraft Engineering 

Aircraft Heating Dig. Aircraft Heating 
Digest 

Aircraft Prod. Aircraft Production 

Airport Operators Council, Papers 

Airports & Air Transp. Airports & Air 
Transportation 

Allis-Chalmers Elec. Rev. 
Electrical Review 

ALPA Papers. 
tion, Papers 

Aluminium Devel. Assn. Res. Rep. Alu- 
minium Development Association, Re- 
search Reports (London) 

Am. Av. American Aviation 

Am. Helicopter. 

Am. J. of Phys. 
Physics 

Anal. Chem. 

Antiaircraft J. 


Aerovox Research 


American Helicopter So- 


University 


Allis-Chalmers 


Air Line Pilots Associa- 


American Helicopter 
American Journal of 


Analytical Chemistry 
Antiaircraft Journal 


Appl. Hydraulics. Applied Hydraulics 
Appl. Mech. Rev. Applied Mechanics 
Reviews 


Appl. Sci. Res., Sect. A. Applied Scien- 
tific Research, Section A (Mechanics, 
Heat, Chemical Engineering, Mathe- 
matical Methods) 

Appl. Sci. Res., Sect. B. Applied Scientific 
Research, Section B (Electrophysics, 
Acoustics, Optics, Mathematical Meth- 
ods) 

Arch. Mech. Stosowanej (Warsaw), 
Archiwum Mechaniki Stosowanej, Zak- 
fad Mechaniki OSrodkéw Ciagtych 
Polskiej Akademii Nauk (Warsaw, 
Poland) 

Argonne Natl. Lab. Rep. Argonne Na- 
tional Laboratory, Reports 


ASCE Air Transp. Div. Papers; Preprints. 
American Society of Civil Engineers, 
Air Transport Division, Papers; Pre- 
prints 

ASME Preprints; Papers. American 
Society of Mechanical Engineers, Pre- 
prints; Papers 

ASTM Bul. American Society for Test- 
ing Materials, Bulletin 

ATA Papers. Air Transport Association 
(of America), Papers 

Audio 


Australia, Aero. Res. Consultative Comm. 
Rep. Australia, Department of Sup 
ply, Aeronautical Research Consulta- 
tive Committee, Reports 

Australia, ARL EN; IN; Rep.; S&M 
Monogr.; S&M TM; Notes. Austra- 
lia, Department of Supply, Aeronautical 
Research Laboratories, Engines Note; 
Instruments Note; Reports; Structures 
and Materials Monographs; Structures 
and Materials Technical Memorandum; 
other Notes 

Australia, CSID Aero. Res. Rep. Aus- 
tralia, Council for Scientific and In- 
dustrial Research, Aeronautical Re- 
search Report 

Australian J. of Appl. Sci. 
Journal of Applied Science 

Australian J. Phys. Australian Journal 
of Physics [formerly Australian Journal 
of Scientific Research, Series A (Physi 
cal Sciences 

Auto.Ind. Automotive Industries 

Auto-Technik (Berlin 

Av. Age. Aviation Agi 

Av. Week. Aviation Week 

Aviacao (Rio de Janeiro 


Australian 


Bearing Engr. 
Bee Hive 
Bell Aircraft Rep. 
tion, Reports 
Bell System Tech. J. 
nical Journal 
Bendix Av. Eng. Rep. Bendix Aviation 
Corporation, Engineering Reports 


Boeing Mag. 


Bearing Engineer 
Bell Aircraft Corpora- 


Bell System Tech- 


Boeing Magazine 


Requests for loans of materials 


Brit. Aircraft Ind. Bul. 
Industry Bulletin 
Brit. J. Appl. Phys. 
Applied Physics 
Brit. Welding J. British Welding Journal 
Brown-Boveri Rev. Brown-Boveri Re- 
view 

Bul. AMS. Bulletin of the American 
Meteorological Society 

Bus. Flying. 


British Aircraft 


British Journal of 


Business Flying 


Canada, NAE HSAL Rep. Canada, Na- 
tional Aeronautical Establishment, High 
Speed Aerodynamics Laboratory, Re- 
ports 

Canada, NAE LR; Note; Quart. Bul.; 
Rep. Canada, National Aeronautical 
Establishment, Laboratory Report; 
Note; Quarterly Bulletin; Reports 

Canada, NRC Div. Mech. Eng. Rep. 
Canada, National Research Council, 
Division of Mechanical Engineering, 
Reports 

Canada, RCAF, Rockcliffe, Rep. Canada, 
Royal Canadian Air Force, Rockcliffe, 
Reports 

Can. Airline 
Pilot 

Can. Av. Canadian Aviation 


Pilot. Canadian Airline 


Can. J. Phys. Canadian Journal of 
Physics 
Can. J. Tech. Canadian Journal of 


Technology 

CEC Recordings 

Chartered Mech. Engr. The Chartered 
Mechanical Engineer (London) 

Chrysler Eng. Div. Rep. Chrysler Corpo 
ration, Engineering Division, Reports 

Ciampino (Interairport) (Rome) 

CIT Jet Propulsion Lab. Prog. Rep. 
California Institute of Technology, Jet 
Propulsion Laboratory, Progress R« 
ports 

CIT Mech. Eng. Lab. Rep. California 
Institute of Technology, Mechanical 
Engineering Laboratory, Reports 

CIT Papers. California Institute of Tech- 
nology, Papers 

Coll. of Aeronautics, Cranfield, Rep. 
College of Aeronautics, Cranfield, Eng 
land, Reports 

Collins Signal 

Commun. on Pure & Appl. Math. 
munications on Pure and 
Mathematics 

Cook Res. Labs. Papers. 
Laboratories, Papers 

Cornell Aero. Lab. FRM; Rep.; Transl. 
Cornell Aeronautical Laboratory, Inc., 
Flight Research Memorandum; Re 
ports; Translations 

Cornell U. Med. Coll. Crash Injury Res. 
Papers. Cornell University Medical 
College, Crash Injury Research Papers 


Com- 
Applied 


Cook Research 
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first essential in aircraft electronics 


Engine-control electronic equipment is frequently, installed in close 
proximity to the turbojet engine. Therefore, electroni¢ components must 
be designed and constructed to function with complete reliability under 
extreme ambient conditions. However, the degree of reliability attahed 
depends largely upon the attention given to detail in applying these fixe 
major design principles to every phase of equipment development: 


1. Conception of basically simple circuitry to accomplish desired control 
functions. 


2. Rugged design of mechanical details. 
3. Selection of components based upon extensive environmental and life 
tests. 
4. Operation of all components well below their maximum rating. \ 
5. Adequate performance tests of production units under dynamic Operat- 
ing conditions. \ 
\ 
Strict adherence to these principles has enabled us to achieve extreme 
reliability in all our aircraft electronic equipment. We believe our years 
of concentrated research, development and tests devoted exclusively to 
automatic control systems for jet engines can be of real value in solving 
your control problems. Our engineering counsel and extensive manufac-* 
turing and test facilities are at your service. We welcome your inquiry. 


TEMPERATURE CONTROL AMPLIFIER (Illustrated above). Modulates ex- 
haust nozzle area of a turbojet engine to maintain a constant turbine exit 
temperature. Input signal is derived from thermocouples. Output controls 
a servo which supplies hydraulic power to the exhaust nozzle positioning 
actuators. 


TEST SPECIFICATIONS. MIL-E-5009A: Altitude, ignition proof, sand and dust, humidity, 
sustained acceleration, impact. MIL-E-5272A: Salt Spray. MIL-E-5007A: General specification. 
MIL-1-6181: Radio interference. 


SIMULATED OPERATING 
CONDITIONS PROVE 
COMPONENT PERFORMANCE 


| 


IMPACT. Unit must withstand impact shocks of 30g 
for a time duration of not less than 10 milliseconds. 


y VIBRATION. Operational accuracy guaranteed at 5g 


from 20 to 55cps and at 10g from 55 to 225cps. 


¢ SUSTAINED ACCELERATION. unit must operate 
satisfactorily while subjected to sustained acceleration 
of 8g along its longitudinal axis, 10g along its vertical 
axis, and 5g along its horizontal axis. 


FLIGHT TEST CHAMBER. Unit performance 
checked under simulated flight conditions within a 
temperature range of minus 65° F. to plus 200° F., a 
relative humidity of 95%, and at all altitudes up to 
50,000 feet. 


MANNING, MAXWELL & MOORE, INC. 


MAXWELL AIRCRAFT PRODUCTS DIVISION + STRATFORD, CONN. - DANBURY, CONN. ¢ INGLEWOOD, CALIF. 


MANNING 


= 
r=) 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS ¢ ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 


TRADE MARK THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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Corrosion 


Curtiss-Wright Corp., Wright Aero. Div., 
Rep. Curtiss-Wright Corporation, 
Wright Aeronautical Division, Reports 


de Havilland Gazette 


Dickinson Law Rev. Dickinson Law 
Review 
Douglas Rep. Douglas Aircraft Com- 


pany, Inc., Reports 
Douglas Serv. Douglas Service 


Elec. Commun. Electrical Communica- 


tion 
Elec. Eng. Electrical Engineering 
Elec. Mfg. Electrical Manufacturing 
Electronic Eng. 
Electronics 
Electronics Forum. See: 
Electronics 
Eng. J. Engineering Journal 
The Engr. 
Engr. Dig. Engineer’s Digest 
Escher Wyss News 
Esso Air World 


Esso Standard Oil Co. Rep. 
ard Oil Company, Reports 

ETH Inst. fiir Aerodynamik (Zurich), 
Mitteilungen. Eidgenéssische Tech- 
nische Hochschule, Institut fiir Aero- 
dynamik (Zurich), Mitteilungen 


Electronic Engineering 


Proc. Inst. 


The Engineer 


Esso Stand- 


Fasteners 

Flight 

Flight Control (Bendix) 

Flight Mag. Flight Magazine 

Flight Safety Foundation Mech. Bul. 
Flight Safety Foundation, Inc., Me- 
chanics Bulletin 

Flight Safety Foundation, Papers 

Flying 

Flying Safety (USAF). Flying Safety 
(United States Air Force) 

Foote Prints 

France, Min. de l’Air BST; NT; PST. 
France, Ministére de 1’Air, Bulletin 
des Services Techniques; Notes Tech- 
niques; Publications Scientifiques et 
Techniques 

France, ONERA Pubs. France, Office 
National d’Etudes et de Recherches 
Aéronautiques, Publications 

Franklin Inst. Labs. TR. Franklin In- 
stitute Laboratories for Research and 
Development, Technical Reports 

The Frontier 

Fulmer Res. Inst. Rep. Fulmer Research 
Institute Limited, Reports 


GALCIT Memo. Guggenheim Aeronau- 
tical Laboratory, California Institute of 
Technology, Pasadena, Calif., Memo- 
randums 

Garbell Res. Foundation, Aero. Ser. Gar- 
bell Research Foundation, Aeronautical 
Series 

G-E Rev. General Electric Review 

Gen. Radio Exp. General Radio Experi- 
menter 

GM Eng. J. 
Journal 

Goodyear Aircraft Corp. Rep. 
Aircraft Corporation, Reports 

Gt. Brit., AAEE Rep. Great Britain, 
Aeroplane and Armament Experimental 
Establishment, Boscombe Down, Re- 
ports 


General Motors Engineering 


Goodyear 


Gt. Brit., AERE Rep. 
Atomic Energy 
ment, Reports 

Gt. Brit., ARC CP. 


Great Britain, 
Research Establish- 


Great Britain, Aero- 


nautical Research Council, Current 
Papers 
Gt. Brit. ARC R&M. Great Britain, 


Aeronautical Research 
ports & Memoranda 


Gt. Brit., Meteorological Off. Prof. 
Notes & Reps. Great Britain, Mete- 
orological Office, Professional Notes 
and Reports 

Gt. Brit., MOS DGC TIB Rep. & Transl. 
Great Britain, Ministry of Supply, 
Government Defense Council, Tech- 
nical Information Bureau, Reports and 
Translations 

Gt. Brit., NGTE Rep. Great Britain, 
National Gas Turbine Establishment, 
Reports 

Gt. Brit., NPL Aerodynamics Div. Rep. 
Great Britain, National Physical Lab- 
oratory, Aerodynamics Division, Re- 
ports 

Gt. Brit, RAE FPRC Rep. Great Britain, 
Royal Aircraft Establishment, Flying 
Personnel Research Committee, Reports 

Gt. Brit., RAE Rep. Great Britain, Royal 
Aircraft Establishment, Reports 

Gt. Brit. RAE TN. Great Britain, Royal 
Aircraft Establishment, Technical Notes 


Council, Re- 


Handley-Page Bul. 
tin 

Harvard U. Cruft Lab. TR. Harvard 
University, Cruft Laboratory, Techni- 
cal Reports 

Hawker Siddeley Rev. 


Handley-Page Bulle- 


Hawker Siddeley 


Review 

Hewlett-Packard J. Hewlett-Packard 
Journal 

Hunting Group Rev. Hunting Group Re- 
view 


Hydraulic Engr. Hydraulic Engineer 

IAS Preprints; Papers. Institute of the 
Aeronautical Sciences, Preprints; Pa- 
pers 

IATA Bul. International Air Transport 
Association Bulletin 

ICAO Bul. International Civil Aviation 
Organization Bulletin 

IME Auto. Div. Proc. Institution of Me- 
chanical Engineers, Automobile Divi- 
sion, Proceedings 

IME Proc. (A). Institution of Mechani- 
cal Engineers, Proceedings (A) 

IME Proc. (B), Appl. Mech.; Hydraulics. 
Institution of Mechanical Engineers, 


Proceedings (B), Applied Mechanics; 
Hydraulics 
INCO. (International Nickel Company, 


Inc.) 
Ind. & Eng. Chem. 


gineering Chemistry 


Industrial and En- 


Ind.-Anzeiger. Industrie-Anzeiger (Essen, 
Germany ) 

Ind. Quality Control. Industrial Quality 
Control 


Ind. Sci. & Eng. Industrial Science and 
Engineering (Advanced-student edition 
of Industrial Laboratories ) 

Indian AF Quart. Indian Air 
Quarterly 

Indian Airman 

Indian Skyways 

Institut Francais du Transport Aérien, 
Res. Papers. Institut Francais du 
Transport Aérien, Research Papers 

Instrumentation 


Force 


1954 


Instruments & Automation 

Interavia (Monthly) 

Interchem. Rev. Interchemical Review 

Internatl. Nickel Devel. & Res. Div. Tech, 
Bul. International 
Development & Research 
Technical Bulletins 

Ireland, Meteorological Serv., Geophys. 
Pubs. Ireland, Meteorological Service, 
Geophysical Publications 

ISA J. Instrument Society of America 
Journal. In: Instruments 

Istanbul Tech. U. Bul. Istanbul 
nical University, Bulletin 


Tech- 


J. Acoustical Soc. Ath. Journal of the 
Acoustical Society of America 

J. ACS. Journal of the American Chem- 
ical Society 

J. Aero. Sci. 
Sciences 

J. Aero. Soc. India. Journal of The Aero- 
nautical Society of India 

J. Air Law & Commerce. 
Air Law & Commerce 


Journal of the Aeronautical 


Journal of 


J. Appl. Mech. Journal of Applied Me- 


chanics 

J. Appl. Phys. Journal of Applied Phys- 
ics 

J. ARS. Journal of the American Rocket 
Society. See Jet Propulsion 

J. ASNE. Journal of the American So- 
ciety of Naval Engineers 

J. Atmos. & Terrestrial Phys. Journal of 
Atmospheric & Terrestrial Physics 

J. Av. Med. Journal of Aviation Medi- 
cine 

J. Brit. Interplanetary Soc. Journal of 
the British Interplanetary Society 

J. Electrodepositors’ Tech. Soc. 
of the Electrodepositors’ 


Journal 
Technica 


Society 

J. Eng. Educ. Journal of Engineering 
Education 

J. Exp. Biol. The Journal of Experi- 
mental Biology 

J. Franklin Inst. Journal of the Franklin 
Institute 

J. GAPAN. Journal of the Guild of Air 
Pilots and Air Navigators 

J. Helicopter Assn. Gt. Brit. Journal of 


the Helicopter Association of Great 
Britain 

J. Hokkaid6é Gakugei U., Sect. B. Jour 
nal of Hokkaidé Gakugei University, 
Section B (Japan) 

J. Indian Inst. Sci. Journal of the Indian 
Institute of Science 

J. Inst. Metals. Journal of the Institute 
of Metals 

J. Inst. Navigation. Journal of the In- 
stitute of Navigation 

J. Inst. Transp. Journal of the Institute 
of Transport 

J. Japan Soc. Appl. Mech. Journal of 
the Japan Society for Applied Mechanics 

J. London Math. Soc. Journal of the 
London Mathematical Society 

J. Math. & Phys. Journal of Mathemat- 
ics and Physics 

J. Mech. & Phys. Solids. Journal of 
the Mechanics and Physics of Solids 

J. Meteorology. Journal of Meteorology 

J. RAeS. Journal of the Royal Aeronau- 
tical Society 

J. Sci & Ind. Res. Journal of Scientific 
and Industrial Research 

J. Sci. Instr. Journal of Scientific Instru- 
ments 
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a designed to solve aircraft vibration problems 


Points of high vibration are critical! Connectors having plastic or other non-resilient 
inserts will not take the beating of high vibration. Resilient inserts of polychloroprene 
or Cannon exclusive Silcan...the kind you find in Cannon high-quality vibration 
proof AN-E Series Connectors . . . are the answer. 

The AN-E Series includes new materials, telescoping rubber bushings, strong 


of integral clamps, means for safety wiring, new grounding lugs, grommets and grommet followers 
holding together vital circuits under the most extreme conditions. 
gy Select the right resilient-insert connector from the Cannon AN-E Series, or, if you are a — 
-_ maintenance technician, be sure you make replacements at points of high vibration only with first in connectors 
i Cannon AN-E resilient-insert units. 5 CANNON ELECTRIC COMPANY, 
ific There is a bonus in these resilient materials, too. They permit complete moisture sealing; 
voltage ratings are increased. CONNECT with CANNON. . . Write for AN9 Bulletin. . .TODAY! 3209 Humboldt Street, Los Angeles 31, Calif. 


Factories in Los Angeles; East Haven; Toronto, Canada; London, England. Representatives and distributors in all principal cities. 
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J. Sci. Res. 
search 

J. SCMA. Journal of the Southern Cali- 
fornia Meter Association. In: In- 
struments 

J. SLAE. Journal of the Society of Li- 
censed Aircraft Engineers (incorporat- 
ing The Technical Instructor) 

J. Southern Res. 
search 

J. Space Flight. Journal of Space Flight 

Japan, NCB Rep. Japan, Numerical 
Computation Bureau, Reports 

Japan Sci. Rev. Japan Science Review 
(Engineering Sciences) 

Jet Age 

Jet Propulsion. 


Journal for Scientific Re- 


Journal of Southern Re- 


(Formerly, J. ARS) 


Konstruktion (Germany) 

Kyushu U., Japan, Rep. Res. Inst. Appl., 
Mech. Kyushu University, Japan, Re- 
ports of Research Institute for Applied 
Mechanics 


La. State U. Eng. Exp. Sta. Bul. Loui- 
siana State University, Engineering Ex- 
periment Station, Bulletin 

Lenkurt Demodulator 

Lockheed Aircraft Rep. Lockheed Air- 
craft Corporation, Reports 


The Log 

Lubrication 

Lubrication Eng. Lubrication Engineer- 
ing 

Mach. Des. Machine Design 


Mag. of Magnesium. Magazine of Mag- 
nesium 

Mag. of Standards. The 
Standards 

Marconi Rev. 

Martin Star 

Materials & Methods 

Mech. Eng. Mechanical Engineering 

Mech. Engr. (India). Mechanical En- 
gineer, Bangalore, India (Journal of the 
Mechanical Engineering Society, Indian 
Institute of Science) 

Metal Treatment 

Metall (Berlin) 

Metallurgia 

Metallurgia Italiana (Milan) 

Meteorological Mag. The Meteorological 
Magazine 

Mil. Surgeon. Military Surgeon 

Miss. State U. Eng. Res. Sta. Res. Rep. 
Mississippi State University, Engineer- 
ing Research Station, Research Re- 
ports 

Mitteil. Hydraulischen Inst. Tech. Hoch- 
schule, Miinchen. Mitteilungen des 
Hydraulischen Instituts der Tech- 
nischen Hochschule, Miinchen 

Mitteil. Max-Planck-Inst. fiir Strémungs- 
forschung. Mitteilungen aus dem Max- 
Planck-Institut fiir Strémungsforschung 
(Géttingen ) 

Modern Metals 

Motorola Newsgram 


Magazine of 


Marconi Review 


N.C. State Coll. Eng. Sch. Bul. North 


Carolina State College, Engineering 
School Bulletin 
Natl. Acad. Sci. NRC Rep. National 


Academy of Sciences of the United 
States, National Research Council, Re- 
ports 


Natl. Assn. State Av. Off. Papers. Na- 
tional Association of State Aviation Of- 
ficials, Papers 

NATO AGARD Memo. North Atlantic 
Treaty Organization, Advisory Group 
for Aeronautical Research and Develop- 
ment, Memorandum 

Naval Av. News. 

Navigation 


Netherlands, Mathematisch Centrum, 
Amsterdam, Rep. (Reports) 


Netherlands, NLL Rep. (Rep. & Trans.) 


Naval Aviation News 


Netherlands, Nationaal Luchtvaart- 
laboratorium (National Aeronautical 
Research Institute), Amsterdam, Re- 


ports (Reports and Transactions) 
New Frontiers 
New Zealand Flying 
NFPA Bul.; Papers; 
Fire Protection 
Papers; Reports 
NFPA Comm. Av. & Airport Fire Protec- 
tion Bul.; Rep. National Fire Protec- 
tion Association, Committee on Aviation 


National 
Bulletins; 


Rep. 


Association, 


and Airport Fire Protection, Bulletins; 
Reports 
North Amer. Av. Spec. Res. Rep. 


North American Aviation Corporation, 
Special Research Reports 

NYU Res. Rev. New York University, 
College of Engineering, Research Re- 
view 


O. State U. Eng. Exp. Sta. News. The 
Ohio State University, Engineering Ex- 


periment Station, News 
Ordnance 
Ore. State Coll. Eng. Exp. Sta. Bul. 


Oregon State College, 

periment Station, 
Organic Finishing 
The Oscillographer 


Engineering Ex- 
Bulletin 


Pacific J. Math. 
ematics 
Papers in Meteorology & Geophys. 
Papers in Meteorology and Geophysics 
Pegasus 


Pacific Journal of Math- 


Philips Tech. Rev. Philips Technical 
Review 
Philos. Mag. Philosophical Magazine 


Philos. Trans. Royal Soc. (London), Ser. 
Philosophical Transactions of the 


Royal Society of London, Series A, 
Mathematical and Physical Sciences 

Photogrammetria 

Photogrammetric Eng. Photogrammetric 
Engineering 

Photographic Eng. Photographic En- 
gineering 


Power Jets Memo. Power Jets (Research 


and Development Limited, Memo- 
randum 
Princeton U. Dept. Aero. Eng. Rep. 
Princeton University, Department of 


Aeronautical Engineering, Reports 
Proc. Cambridge Philos. Soc. 
ings Cambridge Philosophical Society 
Proc. IEE, Part I. Proceedings of the In- 
stitution of Electrical Engineers, Part I 
(General ) 

Proc. IEE, Part II. Proceedings of the 
Institution of Electrical Engineers, 
Part II (Power Engineering) 

Proc. IEE, Part III. 


Proceed- 


Proceedings of the 
Institution of Electrical Engineers, 
Part III (Radio and Communication 
Engineering ) 


1954 


Proc. Inst. Electronics. Proceedings a 


the Institution of 
tronics Forum) 

Proc. IRE. Proceedings of the Institut 
of Radio Engineers 

Proc. London Math Soc., 2nd Ser.; 3rd 
Ser. Proceedings of the London 
Mathematical Society, 2nd Series; 3rd 
Series 

Proc. Phys. Soc., Sect. B. Proceedings of 
the Physical Society (British), Section B 

Proc. Royal Netherlands Acad. Sci., ~~ 
sterdam, Ser. A; Ser. B; Ser. 
Proceedings of the Royal 
Academy of Sciences at Amsterdam, 
Series A (Mathematical Sciences); Series 
B (Physical Sciences, e.g., 
Astronomy, Chemistry, Ge logy, 
Physics, Technical Sciences); Series C 
(Biological and Medical Sciences 

Proc. Royal Soc. (Edinburgh). Proceed 
ings of the Royal Society (E ——s 

Proc. Royal Soc. (London), Ser. 
Proceedings of the Royal Society Bo 
don), Series A (Mathematical and 
Physical Sciences) 

Prod. Eng. Product Engineering 

Prof. Engr. Professional Engineer 

Purdue U. TR. Purdue University, 
nical Reports 


Electronics ( Elec- 


Pech 


Quadrangle 
Quart. Appl. Math. 
Mathematics 

Quart. J. Mech. & Appl. Math. 
Journal of Mechanics and 
Mathematics 

Quart. J. Royal Meteorological Soc. 
Quarterly Journal of the Royal Me 
teorological Society 


Quarterly of Applied 


Quarterly 
Applied 


Radio & TV News. 
News 

Radio-Electronic Eng. Sect. Radio-Elec 
tronic Engineering Section, In: Radio 
& TV News 

Radio Tech. Comm. Aeronautics, Papers. 
Radio Technical Commission for Aero 
nautics, Papers 

RAND Corp. Transl. The 
poration, Translations 

RCA Rev. RCA Review 

La Recherche Aéronautique (Paris) 

Republic Av. Rep. Republic Aviation 
Corporation, Reports 

Res. Trends (Cornell Aero. Lab.). Re 


Radio & Television 


RAND Cor 


search Trends (Cornell Aeronautical 
Laboratory, Inc.) 

Rev. Sci. Instr. Review of Scientific 
Instruments 


Revista de Aeronautica (Madrid) 
Revista Nacional de Aeronautica (Buenos 
Aires) 

Reynolds Metals Tech. Adviser. 
olds Metals Technical Adviser 
La Ricerca Sci. 

(Rome) 
Rivista Aeronautica (Rome) 
Rockets 
Rolls-Royce Bul. 
Ryan Reporter 


Reyn 


La Ricerca Scientifica 


Rolls-Royce Bulletin 


Saab Sonics (Sweden) 

Saab TN. Saab Technical Notes 

SAE Aero. Info. Rep. Society of Automo 
tive Engineers, Aeronautical Informa 
tion Report 

SAE J. SAE Journal 

SAE Preprints; Papers. Society of Auto- 
motive Engineers, Preprints; Papers 
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The Most Name in Syn ‘lion 


offers world-wide 
service, facilities 


and parts! 


2... planes fly literally to the four corners 
of the earth, service facilities of the Scintilla 
Division of Bendix are found in strategic air centers 
around the world. We are firm in our belief that 
competent service, readily available, is vital to com- 
plete customer satisfaction. 

This world-wide service organization is well 
trained and in turn is backed up by Scintilla Divi- 
sion’s own field service staff who have at their com- 
mand the complete service facilities of an organization 
that has specialized in ignition equipment for over 
thirty years. 

Thus, whatever you buy—or wherever you fly— 
you know that the name Bendix* on any ignition 
product means “The Most Trusted Name in Ignition.” 


*REG. U.S. PAT. OFF. 


Gendix 


AVIATION PRODUCTS 


Low and high tension ignition systems for piston, jet, turbo-jet engines 


and rocket motors . . . ignition analyzers . . . radio shielding harness and 


| Noise filters . . . switches . . . booster coils . . electrical connectors. 


SCINTILLA DIVISION 


of 


AVIATION CORPORATION 


SIDNEY, NEW YORK 


FACTORY BRANCH OFFICES: 
117 E. Providencia Ave., Burbank, Calif. ©@ Stephenson 
Bldg., 6560 Cass Ave., Detroit 2, Mich. @ 512 West Ave., 
Jenkintown, Pa. @ Brouwer Bldg., 176 W. Wisconsin Ave., 
Milwaukee, Wisc. @ American Bldg., S. Main St., 
Dayton 2, Ohio @ 8401 Cedar Springs Rd., Dallas 19, Texas 
Export Sales: Bendix International Division 
205 East 42nd St., New York 17, N. Y. 
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GENERAL SPECIFICATIONS 


| 26 VOLT OC. SPLIT FIELD, SERIES WOUND,REVERSIBLE, INTERMITTENT 


DUTY MOTOR WITH MAGNETIC BRAKE. 
2 UNIT INCLUDES RADIO 
SWITCHES, POSITIVE OVERTRAVEL STOPS 
ROTATION DEVICE PROVIDED. 
3 MAX. OPERATING LOAD-650 LB. 
ULTIMATE STATIC LOAD-1500 LB. 
4 WEIGHT -2.20 LB. 


NOISE FILTER, EXTERNALLY ADJUSTABLE LIMIT 
AND OVERLOAD CLUTCH, ANTI- 


AERONAUTICAL ENGINEERING REVIEW 


LENGTH OF LEADS 
AS SPECIFIED! 


THERMAL OVERLOAD PROTECTOR 
(OPTIONAL) 


3.15 MAX, | 


3. 44,—PWS STROKE 
"PLUS OVERTRAVEL 


* 486 PLUS STR 


Here are three questions to answer before you settle on any one actuator 


—whether it be for ailerons, feel system, cowl flaps, or any of a hundred 


other applications: 


1. Will it materially increase pilot efficiency, safety, comfort? 


2. Is it consistent with airframe design in weight and size? 
3. Will it meet your standard of reliability? 
Our R-570 Linear Actuator answered these questions recently for a 
leading manufacturer of interceptors. In addition, his design posed the 


problem of extremely constricted operating space. The first R-570 was 


produced and delivered inside of two weeks. It may be just what you're 


looking for. If not, we can supply—or design—an actuator that will. 


ANGLGEAR® «+ LINEATOR® e 


TRIM TROL® Ri 


TORETTE® 


ACCESSORIES 


CORPORATION 


HILLSIDE 5, NEW JERSEY 


PLUS OVERTRAVEL 

* DIMENSIONS GIVEN ARE MINIMUM LENGTHS FOR ZERO STROKE. TO 
DETERMINE MINIMUM LENGTH FOR REQUIRED STROKE, ADD STROKE 
PLUS STROKE OVERTRAVEL TO THIS FIGURE. 


Model R-570 


Linear Actuator 


HP. AMP. 
032 3.2 
2.8 

Max. operating 
024 24 
.020 2.0 
016 1.6 
012 1.2 
.008 8 
004 4 
000 0 

0 100 200 300 400 500 600 700 800 

LOAD —POUNDS 

Typical performance at 26 volts, D.C. Efficiency 

expressed in percentage; horsepower x 10°'; 

amperes x 10°'; speed in in. min. 

e ROTOLOK ROTORAC® 

COMPLETE INFORMATION 


on the Airborne line of electro-mechanical 
actuators is contained in our new aviation 
catalog. Send for your copy today 
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Sailplane & Glider 

Saro Prog. Saro Progress 

Sci. Mo. The Scientific Monthly 

Science 

Sheet Metal Ind. Sheet Metal Industries 
Shell Av. News. Shell Aviation 
Skyline. (North American Aviation, Inc.) 
Skyways 

SNCASO Papers. Société Nationale de 


Constructions Aéronautiques du Sud- 
Ouest, Papers 


News 


Soaring 

Solar Blast 

SPE J. Society of Plastics Engineers, 
Journal 

Sperry Gyroscope Rep. Sperry Gyro- 


scope Company, Reports 

Sperry Rev. Sperry Review 

Sperryscope 

Stanford Res. Inst. Res. Ind. Stanford 
Research Institute, Research for In- 
dustry 

State Coll. Ia. Eng. Exp. Sta. TR. State 
College of Iowa, Engineering Experi- 
ment Station, Technical Reports 

Steel Horizons 

Steel Processing 

Stockholm, KTH AERO TN. Stockholm, 
Kungliga Tekniske Hégskola, Institu- 
tionen for Flygteknik, Technical Notes 

Stockholm, KTH IBS Medd. Stockholm, 
Kungliga Tekniska Hégskolan, Institu- 
tionen for Byggnadsstatik, Meddelanden 

Structural Engr. Assn. Calif. Rep. Struc- 
tural Engineers Association of Califor- 
nia, Reports 

Sverdrup & Parcel Transl. Rep. Sverdrup 
& Parcel, Inc., Translation Reports 

Sweden, Flygtekniska Fdérséksanstalten, 
FFA Medd. (The Aeronautical Re- 
search Institute of Sweden, Reports) 

Syracuse U. Transp. Conf. Papers. Syra- 
cuse University, Transportation Confer- 
ence, Papers 


Taylor Tech. Taylor Technology 

Tech. et Sci. Aéronautiques. Technique 
et Science Aéronautiques (Paris) 

Tech. Rev. Technology Review 

Teknisk Ukeblad (Norway) 

Tele-Tech 

Tohoku U. (Japan) Rep. Inst. High Speed 
Mech. Tohoku University, Sendai, 
Japan, The Reports of the Institute of 
High Speed Mechanics. The Science 
Reports of the Research Institutes, 
Series B (Technology ) 

Tool Engr. Tool Engineer 

Trans. AIEE. Transactions of the Ameri- 
can Institute of Electrical Engineers 

Trans. ASME. Transactions of the Amer- 
ican Society of Mechanical Engineers 

Trans. Inst. Welding. Transactions of 
the Institute of Welding 

Trans. IRE Prof. Group on Microwave 
Theory & Techniques. Transactions of 
the Institute of Radio Engineers, Pro- 
fessional Group on Microwave Theory 
and Techniques 

Trans. Soc. Inst. Tech. Transactions of 
the Society of Instrument Technology 

Transp. & Commun. Rev. 
and Communications Review 

Transport (India) 

Trendin Eng. The Trend in Engineering 


Transport 


AERONAUTICAL REVIEWS 


U. Ark. Engr. Exp. Sta. Bul. University 
of Arkansas, Engineering Experiment 
Station, Bulletin 

U. Calif. Pubs. in Eng. University of 
California, Publications in Engineering 

U. Ill. Bul. University of Illinois, Bulle- 
tins 


U. Ill. Eng. Exp. Sta. Bul.; TR. Uni- 
versity of Illinois, Engineering Ex- 
periment Station, Bulletins; Technical 
Reports 


U. Md. Inst. Fluid Dynamics & Appl. 
Math., Lecture Ser. University of 
Maryland, Institute for Fluid Dynamics 
and Applied Mathematics, Lecture 
Series 

U. Mich. Eng. Res. Inst. Rep. University 
of Michigan, Engineering Research In- 
stitute, Reports 

U. Minn. Inst. Tech. Dept. Aero. Eng., 
Res. Rep. University of Minnesota, 
Institute of Technology, Department of 
Aeronautical Engineering, Research Re- 
ports 


U. Toronto Inst. Aerophys. Rev.; Rep. 
University of Toronto, Institute of 
Aerophysics, Review; Reports 

U. Wash. Eng. Exp. Sta. Bul.; Reprints. 
University of Washington, Engineering 
Experiment Station, Bulletins; Re- 
prints 

U. Wis. NRL Dept. Chem. Rep. Univer- 
sity of Wisconsin, Naval Research 
Laboratory, Department of Chemistry, 
Reports 

United Air Lines News 

U.S., Bur. Mines Bul.; Rep. Invest. 
United States, Bureau of Mines, Bul- 
letin; Report of Investigations 

U.S., CAA TDR. United States, Civil 
Aeronautics Administration, Technical 
Development Reports 


U.S., Forest Prod. Lab. Rep. United 
States, Forest Products Laboratory, 
Madison, Wis., Reports 

U.S., NACA Rep.; RM: TM; TN. 


United States, National Advisory Com- 
mittee for Aeronautics, Report; Re- 
search Memorandum; Technical Mem- 
orandum; Technical Notes 

U.S., NADC Rep. U.S., Naval Air De- 
velopment Center, Reports 

U.S., NAES Rep. United States, Naval 
Air Experiment Station, Reports 


U.S., NAVORD Rep. United States, 
Naval Ordnance, Reports 
U.S., Navy Dept. BuAer RDR. United 


States, Navy Department, Bureau of 
Aeronautics, Research Division Reports 

U.S., Navy Dept., David W. Taylor Model 
Basin, Rep.; Transl. United States, 
Navy Department, David W. Taylor 
Model Basin, Reports; Translations 

U.S., NBS J. Res. United States, Na- 
tional Bureau of Standards, Journal of 
Research 

U.S., NBS Sum. TR. United States, Na- 
tional Bureau of Standards, Summary 
Technical Reports 

U.S., NBS Tech. News Bul. United 
States, National Bureau of Standards, 
Technical News Bulletin 

U.S., NRL Rep. United States, 
Research Laboratory, Reports 

U.S., ONR Res. Rep. 
Office of Naval 
Report (monthly) 


Naval 


United 
Research, 


States, 
Research 
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U.S., ONR Special Devices Cen. TR. 
United States, Office of Naval Research, 
Special Devices Center, Technical Re- 
ports 

U.S., Weather Bur. Mo. Weather Rev. 
United States, Weather Bureau, 
Monthly Weather Review 

U.S. AEC Rep. United States Atomic 
Energy Commission, Reports 

U.S. Air Serv. U.S. Air Services 

U.S. Armed Forces Med. J. United 
States Armed Forces Medical Journal 

U.S. Naval Inst. Proc. United States 
Naval Institute, Proceedings 

U.S. Steel Lubricants Testing Lab. Rep. 
United States Steel Lubricants Testing 
Laboratory, Reports 

USAF AMC Eng. Div. Aero Med. Lab. 
TR. United States Air Force, Air Ma- 
teriel Command, Engineering Division, 
Aero Medical Laboratory, Technical 
Reports 

USAF APG Rep. United States Air 
Force, Air Proving Ground, Reports 

USAF Arctic Aeromed. Lab. Project Rep. 
United States Air Force, Arctic Aero- 
medical Laboratory, Alaska, Project 
Reports 

USAF MATS Rep.; Papers. United 
States Air Force, Military Air Transport 
Service, Reports; Papers 

USAF SAM Rep. United States Air 
Force, School of Aviation Medicine, 
Reports 

USAF TR. United States Air Force, 
Technical Reports 


Va; Sei 
Science 
VPI Eng. Exp. Sta. Ser. Bul. Virginia 
Polytechnic Institute, Engineering Ex- 

periment Station, Series Bulletin 


The Virginia Journal of 


W. U. Tech. Rev. 


nical Review 
Welding J. Welding Journal 


Welding J. Res. Suppl. Welding Jour- 
nal, Research Supplement 


Welding Res. Welding Research (Lon- 
don) 

Weltraumfahrt (Frankfurt am Main) 

Western Av. Western Aviation 

Westinghouse Engr. 
gineer 

Whites’ Av. Whites’ Aviation 

Wireless Engr. 

Wireless World 


WMO Bul. World Meteorological Or- 
ganization Bulletin 


Western Union Tech- 


Westinghouse En- 


Wireless Engineer 


Z. fiir Elektrochemie. Zeitschrift fiir 
Elektrochemie (Halle, Germany) 

Z. fiir Instrumenkunde. Zeitschrift fiir 
Instrumenkunde (Berlin) 

Z.VDI. Zeitschrift des Vereins Deutscher 
Ingenieure (Berlin) 

ZAMM. Zeitschrift fiir angewandte Math- 
ematik und Mechanik (Berlin) 

ZAMP. Zeitschrift fiirangewandte Math- 
ematik und Physik (Zurich) 

ZFW. Zeitschrift fiir Flugwissenschaften 
(Braunschweig) 

Zurich Tech. U. Papers. Zurich Tech- 
nological University, Papers 

ZWB UM. Zentrale fiir Wissenschaft- 
liches Berichtswesen ueber Luftfahrts- 
forschung, Untersuchungen und Mitteil- 
ungen 
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Aerodynamics 


Supersonic Travel within the Last Two 
Hundred Years. Hugh L. Dryden. 
Mo., May, 1954, p. 289. 14 refs. Review 
of theoretical and experimental research in 
high-speed aerodynamics. 


Boundary Layer & Thermoaerodynamics 


Boundary Layer on Rotating Spheroids. 
Bhaskar Sadashiv Fadnis. ZAMP, Mar. 
15, 1954, p. 156. Theoretical treatment of 
flow generated within the boundary layer 
by the rotation of prolate and oblate 
spheroids. 

Note on the Boundary Layer on a Ro- 
tating Sphere. Swami Dayal Nigam. 
ZAMP, Mar. 15, 1954, p. 151. Extension 
of the von Karman theoretical solution of 
flow about a rotating disc in terms of a 
solution in power-series form. 

Boundary Layer Problems in Applied 
Mathematics. G. F. Carrier. Commun. 
on Pure & Appl. Math., Feb., 1954, p. 11. 

Experiments on the Flow past a Porous 
Circular Cylinder Fitted with a Thwaites 
Flap. R.C. Pankhurst, B. Thwaites, and 
W.S. Walker. Gt. Brit., ARC R&M 2787 
(Oct., 1950), 1953. 28pp. 17refs. BIS, 
New York. $1.70. Wind-tunnel experi- 
mental analysis of effect of distributed 
suction variations and of flap deflections in 
boundary-layer control. 

The Role of Coordinate Systems in 
Boundary-Layer Theory. Saul Kaplun. 
ZAMP, Mar. 15, 1954, p. 111. 13 refs. 
Analytical investigation in terms of the 
Navier-Stokes equations as applied to 
incompressible, steady, two-dimensional 
flow without separation to determine de- 
pendence of different flow fields on the 
choice of coordinates and of the relation- 
ships of different boundary-layer approxi- 
mations to the same flow problem, to the 
external flow, and to the flow due to dis- 
placement thickness. 

Three-Dimensional Laminar Boundary 
Layer with Small Crossflow. Artur Ma- 
ger. IAS 22nd Annual Meeting, New 
York, Jan. 25-29, 1954, Preprint 439. 
15 pp. 15 refs. Members, $0.50; non- 
members, $0.85. 

An Extension of the Investigation of the 
Effects of Heat Transfer on Boundary- 
Layer Transition on a Parabolic Body of 
Revolution (NACA RM-10) at a Mach 
Number of 1.61. K. R. Czarnecki and 
Archibald R. Sinclair. U.S., NACA TN 
3166, Apr., 1954. 21 pp. 12 refs. 

Note on the Aerodynamic Heating of an 
Oscillating Surface. Simon  Ostrach. 
U.S., NACA TN 3146, Apt., 1954. 12 pp. 

Preliminary Investigation of the Effects 
of Heat Transfer on Boundary-Layer 
Transition on a Parabolic Body of Revolu- 
tion (NACA RM-10) at a Mach Number of 


1.61. K.R. Czarnecki and Archibald R. 
Sinclair. U.S., NACA TN 3165, Apr., 
1954. 23 pp. 12 refs. 


Experimental Investigation of Turbulent 
Boundary Layers in Hypersonic Flow. 
R. Kenneth Lobb, Eva M. Winkler, and 
Jerome Persh. JAS 22nd Annual Meet- 
ing, New York, Jan. 25-29, 1954, Preprint 
452. 22 pp. 15 refs. Experiments in 
the NOL 12 by 12cm. wind tunnel No. 4 at 
Mach Numbers of 5.0, 6.8, and 7.7, with 
and without steady-state heat transfer to 
the wall. 


A Review and Assessment of Various 
Formulae for Turbulent Skin Friction in 
Compressible Flow. R. J. Monaghan. 
Gt. Brit., ARC CP 142 (Aug., 1952), 1953. 
50 pp. 18refs. BIS, New York. $0.75. 
Analysis of the shearing stress assumption 


= pk? du\* / 
/ 
giving the value of turbulent skin friction 
in best agreement with experimental re- 
sults at Mach Numbers of 1.6-2.8 under 
zero heat-transfer conditions. 

Some Contributions to the Study of the 
Turbulent Boundary-Layer Near Separa- 
tion. B. G. Newman. Australia, Aero. 
Res. Consultative Rep. ACA-53, 
Mar., 1951. 40 pp. 39 refs. 


Comm. 


Fluid Mechanics & Aerodynamic Theory 


Approximate Methods for Computing 
Flow Fields. J. H. Giese. Commun. on 
Pure & Appl. Math., Feb., 1954, v. 65. 
18 refs. Discussion of high-speed ENIAC 
calculations of steady nonviscous, non- 
linearized supersonic flows at the Ballistic 
Research Labs., Aberdeen, with an analy- 
sis of computational technique. 

Asymptotic Solutions of the Stability 
Equations of a Compressible Fluid. 
Cathleen S. Morawetz. J. Math. & Phys., 
Apr.,.1954, p. 1. 

Comparison Theorems for Subsonic 
Flows. J. B. Serrin. J. Math. & Phys., 
Apr., 1954, p. 27. ONR-supported study; 
applications include analyses of symmetric 
subsonic flow past a profile of airfoil type, 
flows with free boundaries, and flows in a 
channel. 

Computation of One-Dimensional Com- 
pressible Flows Including Shocks. L. 
H. Thomas. Commun. on Pure & Appl. 
Math., Feb., 1954, p. 195. Integration 
method applied to fluids with general 
equations of state and to problems of 
plane, cylindrical, and spherical flows. 


Fourier Synthesis of Homogeneous 
Turbulence. I—-Measure for Velocity 
Fields. II—Countable Additivity. III— 


General Properties. IV—Final Stages of 


Decay. Garrett Birkoff. Commun. on 
Pure & Appl. Math., Feb., 1954, p.19. 10 
refs. 


A Guide to the Use of the M.I.T. Cone 


Tables. Richard C. Roberts and James 
D. Riley. J. Aero. Sci., May, 1954, p. 
336. 15 refs. Review of problems in us- 


ing the tables for supersonic flow over right 
circular cones with attached shocks, with 
recommended formulas 

Mathematical Methods in Compressible 
Flow Theory. M. J. Lighthill. Commun. 
on Pure & Appl. Math., Feb., 1954, p. 1. 
23 refs. 

Mesures Statistiques de la Corrélation 
dans le Temps; Premiéres Applications a 
l'Etude des Mouvements Turbulents en 
Soufflerie. A. Favre France, ONERA 
Pub. 67, 1953. 65 pp. 26 refs. In 
French. Statistical measurements of the 
correlation in space and time between two 
uncertain variables; application to the 
wind-tunnel study of turbulent flows. 

Nouveaux Compléments d’Hydraulique. 
I. L. Escande. France, Min. de l'Air 
PST 280, 1953. 232 pp. In French. 
Review of recent theoretical and experi- 
mental developments including aerohydro- 


dynamic similarity applications and re- 


search on the problems of fluid dynamics 
and channel flows of water-borne aircraft. 
The Occurrence of Critical Flow and 
Hydraulic Jumps in a Multi-Layered 
Fluid System. George S. Benton. J, 
Meteorology, Apr., 1954, p. 139. 
On the Sound Field of a Point-Shaped 


Sound Source in Uniform Translatory | 


Motion. H.Ho6nl. (Annalen der Physik, 
No. 5, 1943, p. 437.) U.S., NACA TM 
1362, Apr., 1954. 44 pp. Translation, 
Analysis for cases of subsonic and super- 
sonic velocities through a medium at rest in 
two- and three-dimensional problems 

On the Stability of a Vortex Sheet in an 
Inviscid Compressible Fluid. Shih-I Pai. 
J. Aero. Sci., May, 1954, p. 325. Develop- 
ment of a simple stability criterion with an 
analysis of the problematical significance 
of the supersonic disturbances with respect 
to the free stream. 

On the Wake and Drag of Bluff Bodies. 
Anatol Roshko. JAS 22nd Annual Meet- 
ing, New York, Jan. 25-29, 1954, Preprint 
453. 13 pp. 10 refs. Members, $0.50; 
nonmembers, $0.85. Study of flow about 
a cylinder based on a modified Kirchhoff 
method, with an overview of fundamental 
problems; results of experiments in the 
GALCIT 20- by 20-in. low-turbulence 
wind tunnel. 

Results and Conjectures in the Mathe- 
matical Theory of Subsonic and Transonic 
Gas Flows. Lipman Bers. Commun. on 
Pure & Appl. Math., Feb., 1954, p. 79. 68 
refs. Analysis of a steady two-dimen- 
sional potential flow of a perfect compres- 
sible fluid around an obstacle with the di- 
rection and speed of the flow at infinity 
prescribed; includes an extensive bibli- 
ography. 

The Similarity Law for Hypersonic Flow 
and Requirements for Dynamic Similarity 


of Related Bodies in Free Flight. Frank 
M. Hamaker, Stanford E. Neice, and 
Thomas J. Wong. (U.S., NACA TN 
2443, 2631, 1951, 1952.) U.S., NACA 
Rep. 1147, 1953. 11 pp. 12 refs. Supt. 
of Doc., Wash. $0.20 


Synthése Energétique de 1'Auto-Pro- 
pulsion (Synthesis of Selfpropulsion by 
Energy Method). Maurice Roy. 
ONERA NT 14, 1953. 49 pp. In 
French and English. Analysis of the 
fundamental problem of the ‘‘asymptotic 
wake’”’ in terms of: 1) non-self-propelled 
bodies; and 2) self-propelled bodies, for 
the latter, taking into account mechanical 
actions and thermal exchanges, energy 
source, drag and thrust, thermodynamic 
power and absolute thermal efficiency, 
overall efficiency of the self-propulsive 
action and the nature of the perfect ex- 
ternal fluid around the jet-propelled body 

Transition-Point Fluctuations in Super- 
sonic Flow. John C. Evvard, Maurice 
Tucker, and Warren C. Burgess, Jr. 
IAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 438. 19 pp 
15 refs. Members, $0.50; nonmembers, 
$0.85. Schlieren study of random move- 
ments of the transition-point location on a 
10° cone at supersonic speeds, with a de- 
termination of the distribution functions in 
wind tunnels for several values of Mach 
Number, Reynolds Number per foot, and 
free-stream turbulence intensity. 

Measurement of Spherical 
Waves. Hubert Schardin 
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CROSLEY miniatures 


AND INCREASE EFFICIENCY! Current proof is 
Crosley’s new, miniaturized Glide Slope- 
Localizer Receiver for aircraft instrument land- 
ings. It’s 40% lighter, 24° smaller, requires 
power, provides easier installation and 
maintenance, improves reliability. 


In addition to the Air Force, Crosley is 
streamlining vital equipments for the Army, 
Navy and Signal Corps—minimizing weight, 
size and maintenance, reducing manufacturing 
effort and cost. 


| 


Military demands in all phases of electronic, 
mechanical and electro-mechanical production 
meet quick response in Crosley’s flexible facili- 
ties and manufacturing skills. From miniatur- 
ized components to weapons systems and 


LIGHTEN THE LOAD! 


airframe assemblies, Crosley maintains rigid govern- 
ment standards—delivers promptly. 


“Right and On Time,” an illustrated booklet describing 
Crosley facilities for military production, is available to 
Procurement Agencies and other defense contractors. Be 
sure to send for your copy today! 


CROSLEY 


GOVERNMENT PRODUCTS 


DIVISION AG 


corro 


CINCINNATI 15, OHIO 


101 
laped | 
in an ; 
Pai 
lop- 
han | 
ance | 
pect 
| | 
. | 
dies, 
Veet- | 
print 
).50: 
| 
l on | 
68 | 
nen- | 
TC | 
di- 
nity | 
bli | 
low | 
arity 
rank | | 
and 
| 
upt | 
Pro- } | 
by | 
In \ 
the 
otic 
lled 
ical} 
mic 
Icy, 
sive } 
| 
ers, 
] 
ock 


102 AERONAUTICAL ENGINEERING REVIEW—JULY, 1954 


SAF = B 5a « Pure & Appl. Math., Feb., 1954, p. 223 
| 33 refs. Theoretical and experimental 
& study of blast effects and the detonation 
phenomenon in its different facets. 
A R E One-Dimensional Anisentropic Flows, 
G. S. S. Ludford and M. H. Martin 
€ | Commun. on Pure & Appl. Math., Feb, 
| 1954, p. 45. 10 refs. Mathematical 
study of problems of adiabatic flow behind | 
a decaying shock wave by an integration | 
| method of a special Monge-Ampeére partial 


WITH ALODINE® No. 1200 | differential equation type. 


Pseudo-Transonic Similitude and First- 


t | Order Wave Structure. Wallace D 
or X T A 0 T T 0 Hayes. IAS 22nd Annual Meeting, Nex 


ee ae York, Jan. 25-29, 1954, Preprint 434. 19 


| | pp. 12refs. Members, $0.50; nonmem- 


| bers, $0.85. 

Weak Solutions of Nonlinear Hyperbolic 
| Equations and Their Numerical Computa- 

tion. Peter D. Lax. Commun. on Pur 
& Appl. Math., Feb., 1954, p. 159. 18 | | 


refs. Development of a finite difference Ip 


technique for the calculation of time-de- 
| pendent, one-dimensional compressible 
fluid flows containing strong shocks. 

Discussion on Transonic Flow. R. von 
Mises. Commun. on Pure & Appl. Math., 
Feb., 1954, p. 145. Investigation of the 
oretical flow patterns satisfying the condi- 
tions of motion of a fluid free of viscosity 
and heat conduction throughout, with the 5 
vorticity zero at infinity where the flow is 
uniform and rectilinear. 

Remarks on the Theory of Partial Dif- 
ferential Equations of Mixed Type and 
| | Applications to the Study of Transonic 
| | Flow. I—Typical Problems in Transonic 
Flows. II—Elementary Solutions for 
Equations of Mixed Type. P. Germain 
Commun. on Pure & Appl. Math., Feb., 
1954, p. 117. 39 refs. 

The Singular Solutions and the Cauchy 
Problem for Generalized Tricomi Equa- 
tions. Alexander Weinstein. Commun 
on Pure & Appl. Math., Feb., 1954, p 
105. 19refs. Application to the study of 
the theory of transonic flow, with partic- 
ular reference to the hodographic method 
for plane flows of compressible fluids ; 


View of a modern “‘Alodine”’ No. 1200 in- 
stallation at the Glenn L. Martin Company 
plant, Baltimore, Md. In these dip tanks, 
aluminum components of the USAF B-57 
(top) are protectively treated with American 


Internal Flow 


Chemical Paint Company's “‘Alodine’’ No. Applications of Dimensional Analysis to | 
1200. Spray-Nozzle Performance Data. Mont 
gomery R. Shafer and Harry L. Bovey 
: d are (Res. Paper 2482.) U.S., NBS J. Res 
* lodizing creates a durable bond Mar., 1954, p. 141. NavBuAer-sponsored 
ie sftermine » i s be eel 
for paint, and greatly enhances alumi- 
. : nozzle capacity, mean drop diameter, | 
= num’'s natural corrosion resistance, spray angle, nozzle size, the density, vis- 
—— ticul lv salt air Alodizing cosity, surface tension, and fuel pressur¢ } 
= particularly in Sa au Basic Compressor Characteristics From 
\. ‘ _ meets the requirements ¢ yf Military Tests of a Two-Stage Axial-Flow Machine. 
W. R. New, A. H. Redding, H. B. Saldin, 
THN 4 Specification MIL-C-5541, and was and K.O. Fentress. Trans. ASME, Apr., 
adopted by Martin after a long 1954, p. 4738 of axial flow 
» compressor stages from tests covering a 
i a Ae test period. range of Mach Numbers 0.3 to 0.9 and of 
de sN rs 5 5 
ore Development Since 1914 ombine atural- and Forced-Convec- 


tion Laminar Flow and Heat Transfer of 


AMERICAN CHEMICAL PAINT COMPANY Wal 


Temperatures. Simon Ostrach l 
rwa> ACD VACA TN 3141, Apr., 1954. 74 pp. 16 
AMBLER, PA. 
PROCESSES PROCESSES 


refs 


DETROIT, MICH. NILES, CALIF. WINDSOR, ONT. Contribution & I'Etude des Com- 
presseurs Axiaux Supersoniques. Piers 
i Schwaar. ZAMP, Mar. 15, 1954, p. 136 
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new motor sss 


6 inches long, 


* 9% inches in diameter 


iid 


2000 hours 


This new EEMCO motor was 
designed for a wide variety of uses 
where a light, compact unit with 
unusually long ltfe is required. It 

is tooled for large quantity, low 
cost production. All cast compo- 
nents are either die, investment, 
or molded. 

The basic design is extremely 
flexible. Speed can be varied by 
changes in winding and/or 
lamination stack length. 
Wound for 28 volt D.C.; it can 
be wound for either 110 volt 
A.C. or D.C. 


performance data 


* 50 watts continuous at 7500 RPM 


* 40° centigrade rise at sea level "ale 
operation and normal ambient = 
* Weight 2342 ounces tual 
* Dimensions 6 inches long, 2% inches diameter size 
* Brush life at least 2000 hours 
* Designed to meet ANM-40 specifications 


electrical engineering and 
manufacturing corporation 


4612 west jefferson blvd., los angeles 16, calif. 
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In French. Kinematic and dynamic 
analysis of the normal-shock-in-stator case 
for the study of three-dimensional flow in a 
supersonic axial compressor. 

An Experimental Investigation at Low 
Speeds of the Effects of Lip Shape on the 
Drag and Pressure Recovery of a Nose 
Inlet in a Body of Revolution. James R. 
Blackaby and Earl C. Watson. U.S., 
NACA TN 3170, Apr., 1954. 48 pp. 

Experimental Investigations of Propa- 
gating Stall in Axial-Flow Compressors. 
T. Iura and W. D. Rannie. Tvans. 
ASME, Apr., 1954, p. 463. 

Heat-Transfer and Friction Characteris- 
tics for Gas Flow Normal to Tube Banks 
Use of a Transient-Test Technique. W. 
M. Kays, A. L. London, and R. k. Lo. 
Trans. ASME, Apr., 1954, p. 387. 15 
refs. NavBuAer-ONR-sponsored investi- 
gation at Stanford U.; applications include 
gas-turbine regeneration and_ aircraft 
heaters. 

Rohrstrémung mit schwachen Drall. 
Lothar Collatz and Henry Gortler. 
ZA MP, Mar. 15, 1954, p.95. In German. 
Investigation of the steady laminar flow 
at high Reynolds’ Numbers in a straight 
tube under swirling conditions. 

Secondary Flows in Cascades of Twisted 
Blades. Fredric F. Ehrich. JAS 22nd 
Annual Meeting, New York, Jan. 25-29, 
1954, Preprint 432. 19 pp. Members, 
$0.50; nonmembers, $0.85. 

Soufflerie Supersonique 4 Nombre de 
Mach Variable par Rotation d'un Volet. 
André Benoit. La Recherche Aéronau- 
tique, Jan.-Feb., 1954, p. 17. In French. 
Wind-tunnel investigation of an adjustable 
two-dimensional supersonic nozzle at 


variable Mach Numbers. 


Performance 


Application of Sailplane Performance 
Analysis to Airplanes. August Raspet. 
TAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 445. 11 pp. 
Members, $0.35; nonmembers, $0.75. 

Maneuver Accelerations Experienced 
by Five Types of Commercial Transport 
Airplanes During Routine Operations. 
Thomas L. Coleman and Martin R. Copp. 
U.S., NACA TN 3086, Apr., 1954. 26 pp. 

Some Additional Notes on the Deriva- 
tion of Airworthiness Performance Climb 
Standards. A. K. Weaver. Gt. Brit., 
ARC R@&M 2769 (Feb., 1950), 1953. 11 
pp. BIS, New York. $0.90. 

Study of Inadvertent Speed Increases in 
Transport Operation. Henry A. Pearson. 
(U.S., NACA TN 2638, 1952). U.S., 
NACA Rep. 1138, 1953. 11 pp. Supt. 
of Doc., Wash. $0.20. Analysis to de- 
termine margins of safety required under 
varying conditions, emphasizing physical 
aspects of the problem. 

A Survey of Performance Reduction, 
with Particular Reference to Turbo-Pro- 
peller Aircraft. K. J. Lush. Gf. Brit., 
ARC R@M 2757 (Jan., 1950), 1954. 
pp. BIS, New York. $0.65. 

La Virata Corretta Non Stazionaria e 
Stazionaria degli Aeroplani con Gruppo 
Propulsore di Qualsiasi Tipo (Unsteady 
and Steady Correctly Banked Turns of 
Aeroplanes with Propulsion Unit of any 
Type). Gaspare Santangelo. L’Aero- 
tecnica, Feb., 1954, p. 3. In Italian. 


Stability & Control 


Application of the Theory of Locus 
Curves of Electrotechnology to Problems 
in Mechanics of Flight. Winfried Oppelt 
(Rev. Electrotecnica [Argentina], July, 
1949, p. 291.) Gt. Brit., RAE LIB Trans. 
445, Jan., 1954. 12 pp. Translation. 
Analysis of stability problems of auto- 
matic control-aircraft combinations and of 
the conditions for remote control of air- 
craft, rockets, and torpedoes. 

Courbes de Réponse en Fréquence des 
Avions. J. Carpentier and J. F. Vernet. 
France, Min. del’ Air PST 286, 1953. 103 
pp. 12 refs. In French. Calculation of 
the analytical curves of the frequency re- 
sponse of aircraft; analysis of the factors 
of controllability, stability, regulation, 
and automatic control, taking into account 
the influence of speed, altitude, and of the 
aerodynamic coefficients. 

Estimation of the Effects of Distortion 
on Longitudinal Stability of Swept Wing 
Aircraft at High Speeds (Sub-Critical 
Mach Numbers). B.S. Campion. Coll. 
of Aeronautics, Cranfield, Rep. 77, Jan., 
1954. 52pp. 25refs 

A Method for Measuring the Product of 
Inertia and the Inclination of the Principal 
Longitudinal Axis of Inertia of an Airplane. 
Robert W. Boucher, Drexel A. Rich, 
Harold L. Crane, and Cloyce E. Matheny. 
U.S., NACA TN 3084, Apr., 1954. 39 
pp. Application of the method toa simple 
model and to a conventional airplane. 

Vertical-Tail Loads in the Rolling Pull- 
Out Manoeuvre. Bernard Etkin and J. 
G. Roland Collette. U. Toronto Inst. 
Aerophys. Rep. 28, Jan., 1954. 34 pp. 
A theoretical analysis, based on classical 
airplane dynamics, of a transition at con- 
stant load factor from a turn in one direc- 
tion to a similar but opposite turn. 


Wings & Airfoils 


An Approach to Lifting Surface Theory. 
A. I. van de Vooren. Netherlands, NLL 
Rep. F.129, June, 1953. 30 pp. Use ofa 
series expansion for the chordwise vorticity 
distribution to obtain integral equations for 
the coefficients of the expansion. 

The Effect of Thickness on Pitching 
Airfoils at Supersonic Speeds. John C. 
Martin and Nathan Gerber. J. Math. & 
Phys., Apr., 1954, p. 46. Development of 
a second-order theory for two-dimensional 
airfoils. 

Effects of Leading-Edge Radius and 
Maximum Thickness-Chord Ratio on the 
Vibration with Mach Number of the 
Aerodynamic Characteristics of Several 
Thin Airfoil Sections. Robert E. Berggren 
and Donald J.Graham. U.S., NACA TN 
3172, Apr. 14, 1954. 65 pp 

Experiments in Deriving Lift from the 
Slipstream. Harold Bolas. Aeronau- 
tics, Apr., 1954, p. 38. Crouch-Bolas in- 
vestigations of the possibility of convert- 
ing engine power directly to lift without 
rotating wings. 

The Hydrodynamic Characteristics of 
Modified Rectangular Flat Plates Having 
Aspect Ratios of 1.00 and 0.25 and Operat- 
ing Near a Free Water Surface. Kenneth 
L. Wadlin, John A. Ramsen, and Victor 
L. Vaughan, Jr. U.S., NACA TN 3079, 
Mar., 1954. 64 pp. 

A New Relaxational Treatment of the 
Compressible Two-dimensional Flow 
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about an Aerofoil with Circulation. L.C. 
Woods and A. Thom. Gt. Brit., ARC 
R@&M 2727 (Mar., 1950), 1953. 17 pp 
BIS, New York. $1.25. Investigation 
using the NACA 16 airfoil, with supporting 
NPL experimental data, at Mach Num- 
bers between 0 and 1.0. 

Pressure Distribution and Boundary 
Layer Investigations on 44 degree Swept- 
back Tapered Wing. I—Three-dimen- 
sional Tests on the Wing. II—-Two- 
dimensional Pressure Distribution Tests 
on 10 per cent Thick Symmetrical Aerofoil 
Section. Joseph Black. Gt. Brit., ARC 
CP 137 (Dec. 22, 1952; Jan. 5, 1953), 
1953. 51 pp. 18 refs. BIS, New York 
$1.90. 

Effect of Leading Edge Separation on 
the Lift of a Delta Wing. C. E. Brown 
and W. H. Michael, Jr. [AS 22nd An- 
nual Meeting, New York, Jan. 25-29, 1954, 
Preprint 437. 11 pp. Members, 0.35; 
nonmembers, $0.75. Analytical investi- 
gation of the problems of lift versus angle 
of attack, pressure distributions, and inte- 
grated span loadings. 

Generalized Aerodynamic Forces on the 
Delta Wing with Supersonic Leading 
Edges. J. Walsh, G. Zartarian, and H. 
M. Voss. JAS 22nd Annual Meeting, 
New York, Jan. 25-29, 1954, Preprint 433 
15 pp. 14 refs. Members, $0.50; non- 
members, $0.85. Analytical and com- 
parative calculations based on the strip 
theory and the reverse-flow theorem of the 
contribution of any flexible or rigid-body 
modes. 

Half-Model Tests of Two Small Aspect 
Ratio Delta Wings at Subsonic, Transonic 
and Supersonic Speeds. J. Lukasiewicz, 
J. D. Stewart, and J.G. Laberge. Canada, 
NAE LR-92, Jan., 1954. 40 pp. Deter 
mination of aerodynamic characteristics of 
delta wings of aspect ratios of 2.12 and 2.77 
at Mach Numbers from 0.6 to 2.5 and 
Reynolds Numbers from 1.0 to 1.6 million 
in the 10-in. and 30-in. wind tunnels. 

The Zero-Lift Drag of a 60° Delta- 
Wing-Body Combination (AGARD Model 
2) Obtained from Free-Flight Tests Be- 
tween Mach Numbers of 0.8 and 1.7. 
Robert O. Piland. U.S., NACA TN 3081, 
Apr., 1954. 11 pp. 

Comparison Between Theory and Ex- 
periment for Interference Pressure Field 
Between Wing and Body at Supersonic 
Speeds. William C. Pitts, Jack N. Niel- 
sen, and Maurice P. Gionfriddo. UL’.S.,- 
NACA TN 3128, Apr., 1954. 64 pp. 14 
refs. 

Wing-Body Interference at Subsonic 
and Supersonic Speeds—Survey and New 
Developments. H. R. Lawrence and A. 
H. Flax. J. Aero. Scit., May, 1954, p. 289. 
55 refs. Review of theoretical and ex- 
perimental developments, including CAL 
research activities, with simplified analyti- 
cal methods for use in design. 


Aeroelasticity 


The Aerodynamic Forces and Moments 
on an Oscillating Aerofoil with Control- 
Surface between Two Parallel Walls. 
E. M. de Jager. Netherlands, NLL Rep. 
F. 140, Oct. 17, 1958. 31 pp. 

Calculating Fundamental Frequencies 
of Machines on Flexible Structures. 
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THE EXTRA ENGINEER 


When Fuel Measurement = Fuel Management 


On aircraft equipped with Simmonds Pacitron 
fuel gage systems, there is available an “extra engi- 
neer” to relieve the flight crew of the job of con- 
verting readings of fuel quantity into automatic 
management of the fuel remaining. 

In addition to its accurate, dependable indication 
of fuel quantity, the Pacitron system provides for 
a variety of fuel management functions, depend- 
ing on the requirements of the aircraft. 


Among those proven in recent installations are: 
CENTER OF GRAVITY CONTROL — automatic control of 
the distribution of fuel weight 


LEVEL SWITCHING — provides signals at predeter- 
mined levels for control of pumps, valves and auto- 
matic transfer switching 


Simmonds 


AEROCESSORIES, INC. 


TOTALIZATION — one or more cockpit indicators can 
show either total fuel aboard and/or contents of 
individual tanks or tank groups 


TELEMETERING — continuous transmission of infor- 
mation concerning available fuel for a remote read- 
ing, as from a guided missile 


LOAD LIMIT CONTROL — automatic control of fuel 
taken aboard in accordance with flight plan re- 
quirements 


Simmonds systems are flying today on 70 types of 
aircraft and with more than 30 U.S. and foreign 
flag airlines . . . all further proof of the leadership 
which has won Simmonds recognition as “first in 
electronic fuel gaging.” 


General Offices: Tarrytown, N. Y. 


Branch Offices: GLENDALE, CALIF. © DALLAS, TEXAS * DAYTON, OHIO © Sole Canadian Licensee: SIMMONDS AEROCESSORIES OF CANADA LIMITED—MONTREAL 
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HIGH ALTITUDE INVERTERS 


Type 32E03-3 


Bendix Red Bank 32EO3-3 and MG- 
54 Inverters give the continuous 
full AC power output needed to 
operate flight control instruments, 
radio communications and radar at 
today’s higher altitudes and ambient 
temperatures. These two high alti- 
tude champions make the customary 
de-rating at higher altitudes un- 
necessary. They can deliver this 
outstanding performance because 
they have been specifically designed 
for high altitude operation and are 
not simply modernized versions of 
older designs. Further, their integral 
voltage and frequency controls en- 
able them to hold the close toler- 
ances required in modern aircraft. 


EATONTOWN, N. Bred 


AERONAUTICAL ENGINEERI 


"red Genk 


Specifications 
Type 32E03-3 
(Conforms to USAF drawing 
53B6227 and AN-I-10b) 
Input DC 
Voltage Range... 26 to 29 
Current Range... 160 to 180 
Current at 27.5 volts. . 165 


Output AC Single Phase 
115+=4G 
Amperes....... 21.7 
Volt-Amperes 2500 
Frequency-cps.... 400+ 10 

Power Factor. . 9 lag to .95 lead 
Efficiency......... 55% 

200% load......... 5 sec. 

150% load......... 5 min. 


WEIGHT: Approximately 62 pounds. 


MAXIMUM OVER-ALL DIMENSIONS: 
7%" wide x 11%” high x 17” long. 
AMBIENT 
ALTITUDE TEMP. RANGE 
Sea Level. : —55°C to +85°C 
35,000 ft....... 55°C to +40°C 
50,000 ft..... —55°C to +20°C 


Type MG-54 
(Conforms to Navy drawing 
E-51A1A9 and MIL-I-7032) 

Input DC 

Voltage Range... . 26 to 29 
Current Range... . 24.1 to 21.6 
Current at 27.5 volts. .. 22.8 


Output AC Three Phase 
Volts 115 


Amperes....... 1.25/.723 (2.17, 
single phase) 

Volt-Amperes 250 (single phase, 
three phase, or 
single and three 
phase combined) 

Frequency-cycles/sec. . 400+10 

Power Factor... 0.8 lag to .95 lead 

Watts at 0.8 PF lag.... 200 

Efficiency........ 

200% load....... 

150% load 


WEIGHT: Approximately 17 pounds 


MAXIMUM OVER-ALL DIMENSIONS: 

5%” wide x 8” high x 12” long. 

AMBIENT 

TEMP. RANGE 

—55°C to +85°C 
55°C to —10°C 

—55°C to —10°C 


ALTITUDE 

Sea Level........ 
50,000 ft... . 
65,000 ft.. . 


AVIATION 
CORPORATION 


West Coast Sales and Service: 117 E. Providencia, Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P. Q. 


200+4% (115+ 
4%, single phase) 
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Walter W. Soroka. Prod. Eng., Apr 
1954, p. 190. Criteria for various oscillat- 
ing and vibrational systems, with basi 
equations. 

Calculations on the Forces and Moments 
for an Oscillating Wing-Aileron Combina- 
tion in Two-Dimensional Potential Flow at 
Sonic Speed. Herbert C. Nelson and 
Julian H. Berman. (U.S., NACA TN 
2590, 1952.) U.S., NACA Rep. 1128, 
1953. 16 pp. Supt. of Doc., Wash 
$0.25. 

The Loaded Vibrating Net and Resulting 
Boundary-Value Problems for a Partial 
Difference Equation of the Second Order. 
Tomlinson Fort. J. Math. & Phys., Apr., 
1954, p. 94. 

The Motion and Deformation of Aircraft 
in Uniform and Non-Uniform Atmospheric 


Disturbances. J. R. M. Radok and Lur- 
line F. Stiles. Australia, CSID Aero. Res 
Rep. ACA-41, July, 1948. 37 pp. 31 


refs. Theoretical development for flexu- 
ral and torsional deformations, for the 
cases of symmetrical-uniform and asym- 
metrical gusts with the Wagner effect 
neglected. 

On the Theory of the Oscillating Wing 
in Two-Dimensional Subsonic Flow. E 
Van Spiegel and A. I. van de Vooren 
Netherlands, NLL Rep. F.142, Nov. 10, 
1953. 21 pp. 

The Oscillating Wing of Low Aspect 
Ratio—Results and Tables of Auxiliary 
Functions. H. Merbt and M. Landahl 
Stockholm, KTH Aero TN 31, Jan. 15, 
1954. 32pp. Study of the several modes 
of oscillation of a delta wing; calculation 
of the pressure distributions and expres- 
sions for the flutter derivatives. 

Représentation des Vibrations Libres 
d'une Aile dans le Vent a l’Aide de !a 
Notion de Memoire. R.Mazet. France, 
ONERA NT 19, 1954. 25 pp. In 
French. Application of a linear mathe- 
matical matrix, and a ‘“Global’’ method 
to determine nonstationary aerodynamic 
forces for the representation of free vibra- 
tions of a wing buffeted in the wind. 

Rolling Effectiveness and Aileron Re- 
versal of Rectangular Wings at Supersonic 


Speeds. John M. Hedgepeth and Robert 
J. Kell. U.S., NACA TN 3067, Apr., 
1954. 79 pp. 10refs. Formulation of a 


method for predicting aeroelastic effects on 
the steady-state roll of rectangular wings 
at supersonic speeds for cases in which 
beam and strip theory are inadequate but 
for which aerodynamic effects of chord- 
wise deformation may be neglected. 

Some Applications of Generalized Har- 
monic Analysis to Gust Loads on Airplanes. 
Harry Press and John C. Houblot. JAS 
22nd Annual Meeting, New York, Jan 
25-29, 1954, Preprint 449. 19 pp. 13 
refs. Members, $0.50; nonmembers, 
$0.85. Experimental analysis of basi 
gust-response factors: the center of grav- 
ity position, short period damping, and 
wing bending flexibility. 


Flutter 


Analysis of Flutter in Compressible Flow 
of a Panel on Many Supports. Jolin 
M. Hedgepeth, Bernard Budiansky, and 
Robert W. Leonard. JAS 22nd Annual 
Meeting, New York, Jan. 25-29, 1954, 
Preprint 443. 19 pp. Members, $0.50; 
nonmembers, $0.85. 


106 
= | | 
| 
Type MG-54 
Ve 
Nz 
Manufacturers of Special-Purpose Electron Tubes, 
Inverters, Dynamotors and Fractional HP D.C. Motors In 
| T 
D 


AERONAUTICAL ENGINEERING REVIEW—JULY, 1954 107 


The Convair XFY-1’s power plant 

an is an Allison 140 turbo-prop en- 
gine, using some 80 New Depar- 

a» ture ball bearings in 30 sizes. 


Here, New Departures mean pre- 
cise location of moving parts ... 
preserve shaft alignment and ac- 
curate pitch-line contact of gears. 


BEARINGS 
for a “Pogo” Pilot 


Vertical take-off! Tailfirst landing! Fighter action! It’s the 
Navy’s newest—the Convair XFY-1 “‘pogo stick.” 


In its Allison T40 turbo-prop engine, some 80 New 
Departure ball bearings assure positive positioning of mov- 
ing parts. And in the hub mechanisms of the Curtiss-Wright 
Turbolectric propellers, New Departures carry heavy loads. 


Throughout defense and industry, you'll find New 
Departure ball bearings ideal for countless applications. 
So whatever your bearing problem, talk with your New 
Departure engineer . . . now! 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL CONNECTICUT 
Piants also in Meriden, Connecticut, and Sandusky, Ohio 
in Canada: McKinnon Industries. Ltd. St. Catharines. Ontario 
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AERONAUTICAL 


PODAY S MAR 


ENGINEER 


Airline passengers remember, with confidence, these facts of leadership of 


NG REVIEW U 


/ 


the Lockheed Constellation family of air transports: 


FIRST with powerful Wright turbo-com- 

pound engines. 

FIRST in scheduled non-stop transcontinental 

service. 

FIRST pressurized transcontinental and trans- 

otean airliner in the 350 m.p.h. class. 
FASTEST across the North Atlantic. 

OVER 7 YEARS and over 12 billion passenger 
miles of U.S. operation without passenger 
fatality—an unsurpassed record. 

BIGGEST air transport in service—with room 
to accommodate 5 commodious separate 
cabins, including a luxurious club lounge. 
UNSURPASSED comfort, luxury, decor and ap- 
ith interior specially created 
for the turbo-compound Super C onstellation 


dependable, comfortable timesavir 


by world-renowned 


Most advanced air 


Most air circu 


Widest aisle in th 
More lavatory fa 


UNSURPASSED 1) 


Super Constellation 


month this year and 


designer Henry Dreyfuss: 
-conditioning. 

mM per passenger minute. 

e roomiest main cabin. 

ilitics. 

irline preference. A new 
airline Starts service every 


Into 1955. 


UNSURPASSED i!) significant city-to-city time- 


saving to passengers 


“Lockheed” | 
“speed.” 
—all famous Locklu 
others to fo low 


Speed is us ful nl 


SAVING, Witt at least 


The turbo-compound 


timesaving is 


The I od fal 


—pr of added speed. 


ays heen synonymous with 
, P-38, F-80, Constellation 


cd planes—set the records for 


hen it means practical time- 
ual dependability & comfort. 


L 


Y, 1934 
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FLY CONSTELLATIONS AND | 
SUPER CONSTELLATIONS ON TH? 
25 WORLD AIRLINES: 


U.S. A.—Capital Airlines Delta-C & 
Eastern Air Lines « Northwest Orient Airline'» 
American World Airways « Seaboard & We 
TWA-Trans World Airlines. 


NORTH & SOUTH AMERICA—AviANnca 
bia) Cubana (Cuba) « LAV (Venezuel 

Brasil Trans-Canada Air Lines « Varig* 

EUROPE—Air France - B.O. A.C. (Great! 
¢ Deutsche Lufthansa* (Germany) « Iberia* 
KLM (Holland) « Portugal*. 


ASIA & AFRICA—Air India. El Al Israel 
International » Thai Airways* (Thailand) + ¥ 
African Airways. 


AUSTRALIA—QanTAas Empire Airways. 


Super Constellation offers unsurpassed practical, 


practical, passengers will continue to . 


*. When, with new design or power, significantly greater 
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DISTINCTION 


LOCKHEED 
AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA, AND MARIETTA, GEORGIA 
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The PATTERN 


The DIE 


The STAMPING 


i 


Other 
Allied Products 


SPECIAL COLD FORGED 
PARTS e STANDARD CAP 
SCREWS e HARDENED AND 
PRECISION GROUND PARTS 
e R-B INTERCHANGEABLE 
PUNCHES AND DIES 


. to Completely Finished PROTOTYPE PARTS 
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READY FOR ASSEMBLY 


It's Allied that offers the complete service to provide you with die-made prototype parts. 


Plaster patterns . . . low-cost, quickly-produced dies made of plastic or zinc alloy ... 
stampings accurately drawn and formed on Allied presses . . . completed parts which have 
been hand trimmed, flanged, pierced and spot finished . . . are all produced by Allied. 


Not only is full responsibility for such a prototype program centered at one source but 
many economies can be effected from which you as a customer can benefit. In the building of 
the dies, for example, combinations of plastic, zinc alloy or steel (all of which Allied 
supplies) give you the best and most economical tooling for your volume requirements. In the 
finishing processes, as one more example, the tools themselves are often used for flanging 
and other purposes—additional cost-saving and accuracy-assuring operations. 


If you need sheet metal stampings for prototype assemblies, you should investigate Allied’s 
all-inclusive service. A visit to our Plant 4 in Hillsdale, Michigan will convince you that here 
is a positive method of insuring an economical and rapid transition from prototype to high 
volume production. If a visit is not convenient, let us supply you with complete information. 


ALLIED PRODUCTS CORPORATION 


PLANT 1 
Detroit, Mich. 


DEPT. D 19 e 12655 BURT ROAD e DETROIT 23, MICH. 


PLANT 2 PLANT 3 PLANT 4 
Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich. 
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A Calculation Study of Wing-Aileron 
Flutter in Two Degrees of Freedom for 
Two-Dimensional Supersonic Flow. Don- 
ald S. Woolston and Vera Huckel. U-.S., 
NACA TN 3160, Apr., 1954. 26 pp. 14 
refs. 

The Elementary Theory of Aero-Elastic- 
ity; A Series of Articles Written from the 
Standpoint of a Structural Engineer for 
Students and Junior Members of Aircraft 
Design Teams. II—Wing Flutter. E. 
G. Broadbent. Aircraft Eng., Apr., 1954, 
p. 118. 

Etude Préliminaire sur le Flutter des 
Aubes de Compresseur. M. G. Meller. 
France, ONERA NT 18, 1958. 33 pp. 
In French. Kiissner method used to 
study the flutter phenomenon of blades in 
a compressor self-excited by aerodynamic 
vibrations, for the case of a lattice of recti- 
linear and infinite blades; analysis of 
formulas for nonstationary aerodynamic 
forces of flexional and torsional move- 
ments in an incompressible medium. 

Lift and Moment Coefficients Expanded 
to the Seventh Power of Frequency for 
Oscillating Rectangular Wings in Super- 
sonic Flow and Applied to a Specific 
Flitter Problem. Herbert C. Nelson, 
Ruby A. Rainey, and Charles E. Watkins. 
U.S... NACA TN 3076, Apr., 1954. 53 
pp. 

Some Considerations on the Air Forces 
on a Wing Oscillating Between Two Walls 
for Subsonic Compressible Flow. Donald 
S. Woolston and Harry L. Runyan. 
IAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 446. 19 pp. 
10 refs. Members, $0.50; nonmembers, 
$0.85. Experimental measurement of the 
effects of compressibility applied to flutter 
problems. 

A Theoretical Investigation of the Os- 
cillating Control Surface Frequency Re- 
sponse Technique of Flight Flutter Test- 
ing. R.A. Pepping. JAS 22nd Annual 
Meeting, New York, Jan. 25-29, 1954, 
Preprint 442. 19 pp. Members, $0.50; 
nonmembers, $0.85. 


Air Transportation 


Annual Air Transport Progress Issue. 
Am. Av., Apr. 26, 1954. 162 pp. 

Turbo-Props Versus Turbo-Jets—An 
Airline View. W. C. Lawrance. Amer. 
Airlines, Paper, Nov., 1953. 8 pp. 
Evaluative analysis of operational, de- 
velopmental, economic, and oter factors. 


Airplane Design 


Convair 340. Robert McLarren. Aero 
Dig., Apr., 1954, p. 33, cutaway drawing. 
Developmental survey of Convair trans- 
ports between 1929 and 1954, with design 
and performance characteristics, opera- 
tional data, and technical specifications. 

Design Study for the Evolution of an 
Economical Tow Plane. R. C. Kidder. 
TAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 466. 23 pp. 
Investigation of J3C-65 Piper Cub air- 
frame performance and requirements. 

Dunlop Maxaret Brakes on the Comet. 
de Havillind Gazette, Apr., 1954, p. 40. 
Design, performance, and other factors in 
terms of safety. 


AERONAUTICAL REVIEWS 


Harvard Aircraft Bridle Attachment for 
Target Towing. J. G. Begg. Canada, 
RCAF CEPE, Rockcliffe, Rep. 968, Apr., 
1952. 10 pp. Design, construction, in- 
stallation, maintenance, and other factors. 

The Influence of Powered Flying Con- 
trols on F'ying Techniques. Geoffrey 
Tyson. Aeronautics, Apr., 1954, p. 26. 
Relative advantages of artificial ‘‘feel” 
linked to air speed in optimum design ar- 
rangement of controls. 

Naval Aviation Today and Yesterday; 
Aircraft of the Commonwealth Navies, 
1954. The Aeroplane, Apr. 9, 1954, p. 29. 
Table of specifications and operational 
data covering 34 aircraft. 

Optimization of Power-Plant and Air- 
plane Performance; A Symposium. I 
Propulsion Requirements for Navy Jet 
Fighters. Robert L. Hall. JI—Practical 
Considerations in the Optimization of Air- 
plane and Engine Performance. E. H. 
Heinemann. III—Suggested Supersonic 
Design Considerations. R. J. Woods. 
IV—The Best Use of the Energy from a 
Turbine Engine for Aircraft Propulsion. 
L. G. Dawson. V—Optimization of Air- 
plane and Engine Performance. E. F. 
Pierce. VI—Optimization Studies on Pro- 
pulsion Systems for High-Speed Aircraft. 
Abe Silverstein. Aero. Eng. Rev., June, 
1954, p. 42; Discussion, p. 56. 

The Performance of Jet and Turboprop 
Aircraft. Brit. Aircraft Ind. Bul., Apr., 
1954, p. 3. Analytical details of opera- 
tional costs and other factors covering the 
Vickers Viscount 700, De Havilland Comet 
Series 1, 2, and 3, and the Bristol Britan- 
nia 300. 

Some Operational Aspects of Jet 
Transport Design. Edward C. Wells. 
Esso Air World, Jan.-Feb., 1954, p. 90. 
Includes comparisons with reciprocating 
designs covering typical performance and 
characteristics such as range, speed, 
thrust, take-off and landing, passenger 
accommodations, noise levels, and other 
factors. 

The Story of Shimmy. William J. 
Moreland. JAS 22nd Annual Meeting, 
New York, Jan. 25-29, 1954, Preprint 462. 
26 pp. Members, $0.65; nonmembers, 
$1.00. Analytical development of the 
dynamic theory of landing gear vibration; 
experimental investigation using electronic 
computational techniques on models of 
fighters, bombers, and cargo-type aircraft. 

Toward the Integration of Powered 
Flight. Aeronautics, Apr., 1954, p. 32. 
Functional design integration concept to 
bring the power unit into closer relation- 
ship with the air frame. 

World’s Most Versatile Airplane. Ed- 
ward H. Heinemann. Aero Dig., Apr., 
1954, p. 50. Basic multiple-purpose AD- 
5 design concept, with safety improve- 
ments and other unusual engineering 
features. 


Airports 


The Lighting and Marking of Airports. 
Herbert Weibel. Jnteravia, No. 4, 1954, 
p. 247. 


Traffic Control 


Air-Ground Communications in Ter- 
minal Air Traffic Control. Walter W. 
Felton, Edward Fritz, and George W. 


Grier, Jr. Franklin Inst. Labs. TR 
(Final) F-2185-1, Mar. 15, 1953. 67 pp. 
ANDB-sponsored study. 

ANDB’s Program for the Development 
of an Air Traffic Control System. D. K. 
Martin. JAS 22nd Annual Meeting, 
New York, Jan. 25-29, 1954, Preprint 465. 
27 pp. Design and operational require- 
ments; development of component facili- 
ties. 

Communication Measurements at the 
Washington National Airport During 
March and April, 1951. Walter W. 
Felton. Franklin Inst. Labs. TR 1-2185, 
May 1, 1952. 78 pp. ANDB-sponsored 
investigation to develop air traffic contrcl 
procedures and techniques. 

Factors that Should Speed Develop- 
ment in Air Traffic Control. S. P. Saint. 
TAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 469. 16 pp. 

Radar Measurements of Approach and 
Landing Characteristics of Transport 
Aircraft. Alfred A. JeSchonek. Franklin 
Inst. Labs. TR I-2185-3, Dec. 31, 1952. 56 
pp. ANDB-sponsored quantitative an- 
alytical studies and simulation experi- 
ments related to air traffic control prob- 
lems; determination of optimum criter‘a 
for runways and other factors. 


Aviation Medicine 


The Effectiveness of Various Drugs for 
the Prophylaxis of Seasickness. Herman 
I. Chinn, Stanley W. Handford, Thomas 
E. Cone, and Paul K. Smith. USA F- 
USN SAM Joint Project 21-32-014 Rep. 6, 
Mar., 1952. 6pp. 17 refs. 

Effectiveness of Various Drugs in Pre- 
vention of Airsickness. VII—Evaluation 
of Phenergan and Trimeton. Herman I. 
Chinn and Lawrence J. Milch. USAF 
SAM Project 21-32-014 Rep. 7, Aug., 
1952. 3 pp. 

Effectiveness of Various Drugs in Pre- 
vention of Airsickness; Prophylaxis by 
Intranasal Medication. Herman I. Chinr, 
Reed W. Hyde, and Juergen Tonndorf. 
USAF SAM Project 21-1208-0012 Rep. 3, 
Jan., 1954. 2 pp. 

The Medical Service in a Combat Air 
Force. Alonzo A. Towner and George 
Wayne Powell. J. Av. Med., Apr., 1954, 
p. 128. Discussion of medical, psycho- 
logical, logistic, and training problems. 


Physiology 


Changes in Flicker Fusion Frequency 
Under Stress. Josef Brozek, Ernst Si- 
monson, and Henry L. Taylor. USAF 
SAM Project 21-32-004 Rep. 3, Oct., 
1953. Spp. 

Combined Effect of Noise and Hypoxia 
Upon the Auditory Threshold. Juergen 
Tonndorf. USAF SAM Project 21-1203- 
0001 Rep. 1, Mar., 1953. 9 pp. 17 refs. 

“Pseudo Motion Sickness’’ Due to Sud- 
den Negative ‘“‘G’; Its Relation to 
‘“‘Airsickness.’’ R.H. Lowry and W. H. 
Johnson. J. Av. Med., Apr., 1954, p. 
103. 

The Relation Between Dental Overbite 
and Aerotitis Media. Clayton S. White, 
James E. Roberts, and Howard W. Meri- 
deth. J. Av. Med., Apr., 1954, p.180. 15 
refs. 

Tissue Respiratory Studies During 
Chronic Altitude and Cold Exposure, 
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Robert T. Clark, Jr., Herman I. Chinn, 
James P. Ellis, Jr., Nancy E. R. Pawel, 
and Dominic Criscuolo. USAF SAM 
Project 21-1201-0009 Rep. 3, Dec., 1953. 
5pp. 16refs. 


Psychology 


Aviator’s Vertigo: A Cause of Pilot 
Error in Naval Aviation Students. Brant 
Clark and Marjorie A. Nicholson. J. 
Av. Med., Apr., 1954, p. 171. 

Effect on a Difficult Coordination of the 
Frequency of Signals. R.H. Day. Gt. 
Brit., RAE FPRC 815, Jan., 1953. 4 pp. 

Manual Dexterity and Tactile Sensi- 
tivity in the Cold. D. J. Bartlett and D. 
G. C. Gronow. Gt. Brit., RAE FPRC 
806, Nov., 1952. 26 pp. 16 refs. 

Reaction Times During a Difficult 
Tracking Task. R.H. Day. Gt. Brit., 
RAE FPRC 845, Aug., 1953. 4 pp. 

The Role of Auditory Localisation in 
Attention. D. E. Broadbent. Gt. Brit., 
RAE FPRC 808, Oct., 1952. 7 pp. 11 
refs. 

Study of Acclimatization During a Two- 
Week Exposure to Moderate Altitude. 
S. J. Gerathewohl. J. Av. Med., Apr., 
1954, p. 156. Complex reaction experi- 
ments on the effects of mild hypoxia on 
psychomotor performances. 

Two Studies of Temperature and Motor 
Ability: The Effect of Temperature on 
Serial-Discriminative Responses; The 
Effect of Time and Temperature on Motor 
Ability. Frederick H. Rohles, Jr. USAF 
Arctic Aeromed. Lab. Project 22-0601-0002 
Rep. 1, 1953? 28 refs. 

Vision in an Empty Visual Field a Sub- 
jective Technique for the Measurement of 
Accommodation. T. C. D. Whiteside. 
Gt. Brit., RAE FP RC 850, Sept., 1953. 9 
pp 


Computers 
An Arithmetic Unit for Automatic 
Digital Computers. John R. Stock. 


ZAMP, Mar. 15, 1954, p. 168. Design 
and developmental requirements for the 
arithmetic operational unit at the Swiss 
Federal Inst. of Technology. 

Decade Counter; Feedback Used for 
Converting Binary to Decade Counting. 
Irving Gottlieb. Wireless World, May, 
1954, p. 234. 

Ferroresonant Flip-Flop Design. Ru- 
dolph W. Rutishauser. Electronics, May, 
1954, p. 152. Bistable units for high- 
speed computer systems to replace tubes. 

Magnetic-Matrix Switch Reads Binary 
Output. John W. Brean. Electronics, 
May, 1954, p. 157. Application to 
flight-test instrumentation for air-borne 
fire-control equipment, with circuit details. 

Magnetic Switching Circuits. Robert 
C. Minnick. J. Appl. Phys., Apr., 1954, 
p. 479. Experimental study of basic 
principles in the use of rectangular hys- 
teresis-loop magnetic materials in com- 
puter circuits for the storage of digital in- 
formation. 

Some Problems Solvable on Computing 
Machines. Mark Lotkin. Commun. on 
Pure & Appl. Math., Feb., 1954, p. 149. 
Survey of the variety and complexity of 
applied problems investigated by the 
ENIAC, EDVAC, ORDVAC, BELL, and 
other computers. 


Electronics 


Aircraft-Electronic Progress 1953-1954. 
Albert J. Forman. Tele-Tech, May, 1954, 
p. 66. Survey of developments including 
work on radar, computers, communica- 
tions, and navigational control systems 
under joint ARDC and private projects. 

The Coulomb Force and the Ampére 
Force. Parry Moon and Domina Eberle 
Spencer. J. Franklin Inst., Apr., 1954, 
p. 305. 14 refs. Theoretical analysis of 
magnetic field hypotheses. 

Electromagnetic Velometry. II—Elim- 
ination of the Effects of Induced Cur- 
rents in Explorations of the Velocity Dis- 
tribution in Axially Symmetrical Flow. 
Alexander Kolin and Fritz Reiche. J. 
Appl. Phys., Apr., 1954, p. 409. 

Electronic Instrumentation. Edward 
A. Roberts. The Frontier, Mar., 1954, p. 
4. Evaluation of functions, problems, and 
applications of instrumentation, covering 
such aspects as electronic detection, trans- 
mission, conversion, indication, amplifica- 
tion, recording, control, design, and fabri- 
cation. 

Laboratory Tests of VOR Signal In- 
terference Ratios. Raymond A. Forcier 
and W. L. Seibert. U.S.,CAA TDR 154, 
Mar., 1953. 6 pp 

Le Radio-Alignement O. N. E. R. A. 
son Développement et ses Utilisations Pos- 
sibles dans 1’Aéronautique. J. Zakheim. 
La_ Recherche Aéronautique, Jan.-Feb., 
1954, p. 39. In French. Development 
and_ utilization potentialities of the 
ONERA directional radio-track. 

Radio Progress During 1953. Proc. 
IRE, Apr., 1954, p. 705. 1106 refs. A 
54-page survey of research and develop- 
ment including coverage on wave propa- 
gation, piezoelectricity, electronic tubes, 
semiconductors, waveguides, 
recording, communications, navigational 
aids, electronic controls, computers, tele- 
metering, and other phases, with a com- 
prehensive review of the literature. 

Dielectric Strength of Solid Insulation. 
J. J. Chapman and L. J. Frisco. Elec. 
Mfg., May, 1954, p. 136. Detailed in- 
vestigation of 23 ceramic and plastic ma- 
terials at frequencies of 60 cycles to 100 
megacycles; design, testing, and other 
factors. 

A Graphical Method of Evaluating 
Trigonometric Functions Used in Crystal 
Structure Analysis. I-—-Basic Principles 
and Standard Charts. Il—-Application to 
Structure Factor Calculations and to the 
Least-Squares Refinement Process. H. 
J. Grenville-Wells. J. Appl. Phys., Apr., 
1954, p. 485. USAF-ONR-Army-spon- 
sored insulation research at MIT. 

Liquid Dielectrics. A. H. Sharbaugh 
and R. W. Crowe. G-E Rev., May, 1954, 
p. 23. Electrical properties and applica 
tions. 

Multilayer Distributed Constant Delay 
Lines. William J. Carley. Tele-Tech, 
May, 1954, p. 74. NOL development of a 
self-compensating technique to provide 
time delays up to !/2u sec. per in. by utiliz- 
ing bank wound construction; analysis 
of time problems, including design require 
ments. 

Transistor Amplifiers Reduce Delay 
Line Attenuation. Allen H. Schooley 
Electronics, May, 1954, p. 181. Charac- 
teristics of the delay line composed of a 
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series of nine readily available sections: 
application to pulsed radar, computers, 
and automatic control equipment. 

The Homogeneous Annular Quasi- 
Array of Oblique Aerials. H. L. Knud- 
sen. Gt. Brit., MOS TIB T4254, Mar., 
1954. 21 pp. Translation from book 
Aerial Arrays with Wholly or Partially 
Rotational Symmetry (1953), Ch. VI, pp 
134-144. 

Radiation Resistance and Gain of 
Homogeneous Ring Quasi-Array. H. L 
Knudsen. Proc. TRE, Apr., 1954, p 
686. 

Secondary Surveillance Radar as an Aid 
to Air Traffic Control at Civil Airports. 
D. A. Levell. Wireless World, May, 
1954, p. 227. Experimental and develop 
mental factors, with diagrams. 

Signal Visibility on a B-Scan Radar Dis- 
play: A Study of Noise Brightness and 
Noise Pattern. H.M. Bowen. Gt. Brit., 
RAE FPRC 782, Feb., 1952. 7 pp 


Amplifiers 


Bandpass Amplifiers; Investigation of 
Design and Stability. Z. Jelonek and R 
Sidorowicz. Wireless Engr., Apr., 
1954, p. 84. Theoretical analysis with 
experimental verification using a five-stage 
amplifier with EF91 miniature pentodes 
operated at a frequency of 10 megacycles 
per sec. 

A Stable Voltage-Controlled Logarith- 
mic Attenuator. Gail E. Boggs. Pra 
IRE, Apr., 1954, p. 696. Design proce 
dure for high- or low-impedance amplifier 
applications in laboratory instrumentation 
or recording operations. 

Temperature-Compensated DC Transis- 
tor Amplifier. Edward Keonjian. 
TRE, Apr., 1954, p. 661. Analysis of the 
variable-temperature-caused drift 
lem; operational characteristics of the 
experimental amplifier. 


prob 


Circuits & Components 


Balanced Modulators. Eng. Dept., 
Aerovox Corp. Aerovox Res. Worker, 
May-June, 1954, p. 1. Application to test 
instruments, electronic controls, and com 
munications circuits. 

Guided Missile Launching Connectors. 
Leslie Baird and Harlan Upston. 7ele 
Tech, May, 1954, p. 70. Design and de 
velopment of the “umbilical circuitry” 
used in the direct-wire launching com 
munication system. 

How to Use Thermistors. Frank k 
Bennett. Prod. Eng., Apr., 1954, p. 200 
Basic applications and circuits. 

Testing Toroidal Cores. L. J. Johnson, 
G. J. Maki, and S. E. Rauch. Ele 
Mfe., May, 1954, p. 180. Two methods 
for evaluating performance and matching 
the various characteristics of 
cores for transformers, magnetic amplifier, 
and filters 


toroidal 


Communications 


Geometric Aspects of Least Squares 
Smoothing. Arthur A. Hauser, Jr. /ro¢ 
TRE, Apr., 1954, p. 701. Analysis of the, 
problem of data smoothing in communica 
tion theory. 

Graphic Analysis of Communications 
Networks. R. L. Mayer. Elec. Eng., 
May, 1954, p. 451. Development of an 
analytical and notational system to study 
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RADAR 
j SONAR 


BENDIX-PACIFIC 


HYDRAULIC 


SERVO/VALVES / / 


AUTOMATIC 
LINK 
BETWEEN 
SIGNAL 
AND 
POWER 


©) 


HYDRAULICS 


TELEMETERING 


ELECTRO-MECHANICAL 


Even before you 
can think about it, these 
Bendix-Pacific Servo Valves 

are putting the available hydraulic 
power to work in guided missiles, aircraft 
or machine tools and responding at more than 

100 cycles per second. Operating on minute electronic 
signals and instantly controlling high horsepower, they 

are truly the link between the thinking ability of modern 
electronic systems and the working ability of the modern 
hydraulic system. 

Consult with your Bendix-Pacific sales engineer regarding your 
servo valve problems. 

Pictured above is the latest Bendix-Pacific HR-II 3000 PSI Servo 
Valve operating on 8 - 20 M.A. maximum differential current and 
has a rated capacity of 10 GPM @ 1650 PSI pressure drop. 


ULTRASONICS 


PACIFIC DIVISION + Bendix Aviation Corporation 
11600 Sherman Way, North Hollywood, California 


East Coast Office: Export Division: Bendix International Canadian Distributors: 
475 Sth Ave., N.Y. 17 205 E. 42nd St., N.Y. 17 Aviation Electric, Ltd., Montreal 9 
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operational characteristics and faults of 
complex systems. 

Two Channel Teletype Equipment. A. 
W. Poushinsky. Canada, RCAF CEPE, 
Rockcliffe, Rep. 950, Apr., 1952. 27 pp. 
Results of laboratory tests of landline 
systems to determine efficient application 
for Search and Rescue (SAR) communica- 
tions circuits. 


Electronic Controls 


Evaluating Dynamic Performance of 
Feedback Control Systems. T. A. West- 
over. Mech. Eng., May, 1954, p. 429. 
Factors of test methods and equipment, 
with measuring criteria. 

Marker Pulse Shows Shaft Position. 
F. B. Woestemeyer. Electronics, May, 
1954, p. 146. <A synchro-triggered circuit 
producing pulse indication when shaft 
reaches reference position; application to 
automatic and control systems. 

The Study of Transients in Linear Feed- 
back System by Conformal Mapping and 
the Root-Locus Method. Victor C. M. 
Yeh. Trans. ASME, Apr., 1954, p. 349; 
Discussion, p. 359. 

Thermostatic Controls. Frank Apple- 
ton. Prod. Eng., May, 1954, p. 176. 
Operational and other requirements for 
aircraft controls and other applications. 

Where and How Thermostat Metals 
Are Used. Malcolm W. Riley. Mate- 
rials & Methods, Apr., 1954, p. 102. Ap- 
plications to control devices. 


Electronic Tubes 


Discharge Mechanisms in Cold Cathode 
Valves. R. W. Murray. Proc. Inst. 
Electronics, Fourth Quarter, 1953, p. 6. 
Analysis of the phenomenon of electrical 
discharges in gases as applied to cold 
cathode trigger and multielectrode tubes. 

Effects of Ambient-Temperature Varia- 
tions on Glow-Discharge Tube Character- 
istics. F. A. Benson and G. Mayo. J. 
Sct. Instr., Apr., 1954, p. 118. 

Measurements of the Gas Temperature 
of a Low-Pressure RF Discharge. Irving 
Reingold and Kenton Garoff. J. Appl. 
Phys., Apr., 1954, p. 537. Army Signal 
Corps experimental investigation; ap- 
plication to the design and operation of 
microwave TR and ATR tubes in radar 
systems. 

The Noise of Valves. C. S. Bull. 
Brit. J. Appl. Phys., Apr., 1954, p. 127. 
12 refs. Theoretical analysis of the inde- 
pendent fluctuations of diode tube char- 
acteristics, with a calculation of the effects 
of screen grids and secondary electron 
multiplication by an approximate method. 

Some Experiments with Miniature 


Power Triodes. Geoffrey H. Grey. 
Audio Eng., Apr., 1954, p. 19. Minia- 
turization investigation with amplifier 


tubes; circuit details. 

Spatial Variations of the Spectral Re- 
sponse of Photomultiplier Cathodes. H. 
Edels and W. A. Gambling. J. Sci. 
Instr., Apr., 1954, p. 121. Experimental 
investigation involving the RCA 931-A 
multiplier tube. 

The Type 6218 Beam Deflection Tube 
as a Complex Pulse Generator. Kurt 
Enslein. Rev. Sci. Instr., Apr., 1954, p. 
355. Pulse generation and other char- 
acteristics of the tube, with circuit applica- 
tions. 


Measurements & Testing 


The Application of Counter-Rotating 
Fields to Electrical Measuring and Indi- 
cating Devices. R. L. Russell and N. W. 
Hodges (IEE Measurements Sect. Paper 
1628.) Proc. IEE, Part II, Apr., 1954, 
p. 178. Theoretical principles as applied 
for various electrostatic and electromag- 
netic uses. 

Boltzmann Interferometer; 
ing Interferograms. J 
J. Brown. Wireless Engr., Apr., 1954, p. 
81. 11 refs. Applications include meas- 
uring of wave lengths 

Investigation of a New Form of Micro- 
Wave Interferometer for Determining the 
Velocity of Electromagnetic Waves. K. 
D. Froome. Proc. Royal Soc. (London), 
Ser. A, Apr. 22, 1954, p. 195. Develop- 
ment for measurement of wave length in 
air. 

Quartz Crystal Testing; Evaluation of 
Quality in Frequency Range 50 kc/s to 2 
Mc/s. R. Rollin. Wireless World, May, 
1954, p. 220. Analytical test circuit and 
operational details 

Techniques in Pulse Measurements. 
II—Examples of Correct and Incorrect 
Techniques. Melvin B. Kline. The Os- 
cillographer, July-Sept., 1953, p. 3. 

Thermocouple-Type Ammeters for Use 
at Very High Frequencies. O. G. Mc- 
Aninch. Elec. Eng., May, 1954, p. 431. 


Interpret- 
L. Farrands and 


Networks 


Design of RC Wide-Band 90-Degree 
Phase-Difference Network. Donald K. 
Weaver, Jr. Proc. IRE, Apr., 1954, p. 
671. USAF-Army-supported  develop- 
ment of a practical, simplified design tech- 
nique. 

Lattice Theoretic Properties of Frontal 
Switching Functions. E. N. Gilbert. J. 
Math. & Phys., Apr., 1954, p. 57. Appli- 
cations include relay contact networks. 

A Method of Solving Very Large Physi- 
cal Systems in Easy Stages. Gabriel 
Kron. Proc. IRE, Apr., 1954, p. 680. 
Solution of the Maxwell two-dimensional 
field-equations by tearing their electric- 
circuit models apart into convenient sub- 


divisions, with an illustrative network 
analvsis. 
Switching in Bistable Circuits. R 


Stuart Mackay. J. Appl. Phys., Apr., 
1954, p. 424. Detailed graphic analvsis 
of triggering in certain network nonlinear 
circuits with bistability; applications in- 
clude use in binary counters. 

The Synthesis of Sequential Switching 
Circuits. II. D.A.Huffman. J. Frank- 
lin Inst., Apr., 1954, p. 275. Develop- 
ment of an orderly procedure to reduce the 
requirements of a memory sequential 
switching circuit to those of several non- 
memory combinational circuits. 


Oscillators & Signal Generators 


CEC 5-114 Oscillograph Checks ‘‘Pulse”’ 
of Auto-Pilot System ‘‘Heart.’’ CEC Re- 
cordings, Apr., 1954, p. 6. With circuit 
details. 

Designing Transistor Relaxation Oscil- 
lators. Stanley I. Kramer. Tele-Tech, 
May, 1954, p. 78. Basic circuit giving 
lower peak currents, closer realization to 
rectangular waves, and other advantages. 

An Electronic Apparatus for Automatic 
Recording of the Logarithmic Decrement 


1954 


and Frequency of Oscillations in the Audio 
and Subaudio Frequency Range. Carl 
Olof Olsson and Kazimierz Orlik-Riicke- 


mann. Sweden, Flygtekniska Foérséksan- 
stalten, FFA Meddelande MR 52, 1954 
26 pp. 


Low-Frequency Switch for Recording 
Transients. Harry B. Cordes. Electron- 
ics, May, 1954, p. 168. Oscilloscopic 
sweep synchronization with relay to obtain 
identical recurring patterns on the screen 

Maintenance of Test Oscillators. Jay 
Dobrin. Jnstruments & Automation, Apr., 
1954, p. 617. 

Multipulse Generator Has 
Delay. A. J. Strassman. Electronics, 
May, 1954, p. 178. Applications include 
radar tracking tests, gating and counting 
systems, and CRT marker generation, 
with circuit details. 

Single-Stage Phase-Shift 
Method of Design. W. Bacon. Wireless 
Engr., Apr., 1954, p. 100. Development 
of hyperbolic formulas for the impedance 
of various networks, with tabulation of 
the values of impedance and frequency 
coefficients. 

Ultra-Low-Frequency, Three-Phase Os- 
cillator. Gilbert Smiley. Proc. JRE, 
Apr., 1954, p. 677. Design for the 0.01 
1,000 cycles per sec. range. 


Variable 


Oscillator; 


Semiconductors 


Germanium Diodes from Spherical 
Pellets. W. C. Dunlap, Jr. J. Appl 
Phys., Apr., 1954, p. 448. Simplified de- 
sign and fabrication details. 

New Advances in the Junction Transis- 
tor. E. W. Herold. Brit. J. Appl 
Phys., Apr., 1954, p. 115. 17 refs. De- 
velopmental survey; analysis of the alloy 
process and improvements in design and 
fabrication factors; applications 

The Phase Transition in Superconduc- 
tors. III—-Phase Propagation Below the 


Critical Field. T.E. Faber. Proc. Royal 
Soc. (London), Ser. A, Apr. 22, 1954, p 
174. 17 refs. 

A Point Emitter-Junction Collector 


Transistor. Robert H. Kingston. J 
Appl. Phys., Apr., 1954, p. 513. Theoret- 
ical and experimental analysis of struc- 
tural design problems. 

Transistors Convert Sine Waves to 


Pulses. R. FE. McMahon, I. L. Lebow, 
and R.H. Baker. Electronics, May, 1954, 
p. 160. Converter circuit using diode 


bridge power supply to amplify, square, 
and differentiate sine-wave input for fast 
rise positive and negative pulses. 


Telemetry 


Balloon-Borne Radiation Telemetering 
System. G. M. Burgwald and L. Reiffel 
Electronics, May, 1954, p. 138. System 
utilizing a phototube scintillation counter 
for research at altitudes up to 22 miles, 
with circuit and other details. 

Magnetic Recording of PWM Signals. 
Max L. Van Doren. Electronics, May, 
1954, p. 232. Design of a telemetering 
system for flight testing of aircraft trans 
mitting to ground recording information 
from 88 input devices having d.c. outputs 
in the millivolt range. 

Operational Telemetering, An Aid to 
Air Navigation. M. V. Kiebert, Jr., and 
P. R. Mallory. JAS 22nd Annual Meet 
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HOW TO HIT A SUPERSONIC MISSILE 
in flight 


VA 


\ 


\ 
\ 


An enemy guided missile comes winging towards our task force... at speeds 
of up to 20 miles a minute. What kind of computer can predict and compute 
the necessary data fast enough to shoot down the missile... and be reliable 
every time? That was the problem posed to Ford Instrument Company engi- 
neers... and in cooperation with the Navy, they found the answer. Compact 
equipment, housed in easy-to-service units... that stand at the front line of 
our defense. 

This is typical of the problems that Ford has been given by the Armed 
Forces since 1915. For from the vast engineering and production facilities of 
the Ford Instrument Company come the mechanical, hydraulic, electro- 
mechanical, magnetic and electronic instruments that bring us our “tomorrows” 
today. Control problems of both Industry and the Military are Ford specialties. 


22 
You can see why a job with Ford Instrument offers young @ FORD INSTRUMENT COMPANY 
engineers a challenge. If you can qualify, there may be 
& spot for you in automatic control development at Ford. | DIVISION OF THE SPERRY CORPORATION 


Write for brochure about products or job opportunities. : 
State your preference. 31-10 Thomson Avenue, Long Island City 1, N. Y. 
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ing, New York, Jan. 25-29, 1954, Paper 
186. 17 pp. 


Transmission Lines 


Coaxial Radio-Frequency Connectors 
and Their Electrical Quality. M. ¢ 
Selby, E. C. Wolzien, and R. M. Jickling 
(Res. Paper 2480.) U.S., NBS J. Res., 
Mar., 1954, p. 121. Evaluative measure- 
ments for the frequency range of 30-1000 
me. per sec.; application to various trans- 
mission line problems. 


Output Windows for Tunable Magne- 
trons. T. S. Chen. Electronics, May, 
1954, p. 170. Ceramic plate set in reso- 
nant iris to provide air-tight seal in X 
band wave guide and to replace probe for 
coupling magnetron power output to trans 
mission line. 


Propagation of Microwaves Through a 
Cylindrical Metallic Guide Filled Coaxially 
with Two Different Dielectrics. V. S. K 
Chatterjee. J. Indian Inst. Sci., Sect. B, 
Apr., 1954, p. 48 


A Reflectionless Wave Guide Termina- 
tion. J. Smidt. Appl. Sci. Res., Sect. B, 
No. 6, 1954, p. 465. Theoretical and ex 
perimental bases for the development of 
the guide termination consisting of an H 
plane 7-junction with movable short-cir 
cuiting plunger and dissipating element of 
highly arbitrary nature. 


Wave Propagation 


Cavity-Resonator Design Charts. Ned 
A. Spencer. Electronics, May, 1954, p 
186. Graphical development relating the 
physical dimensions of the cavity to its 
resonant wave length and modes of reso 
nance. 


The Effect of Earth and Sea on the 
Propagation of Radio Waves. T. Sasaki 
Japan, NCB Rep. 6, July 10, 1952. 18 pp 


NBS Research in Radio Propagation. 
U.S., NBS Tech. News Bul., Apr., 1954 
p. 49. NBS developmental program to 
improve standards and measuring tech 
niques and for more reliable wave propaga 
tion forecasts in communications and other 
applications. 


Equipment 


Hydraulic & Pneumatic 


Air-Electric Relays Link Pneumatic and 
Electric Control Systems. W. W. 
Prod. Eng., Apr., 1954, p. 197. Design 
and operational factors, with circuit de 
tails and applications. 


Analogy of Hydraulic, Mechanical, 
Acoustic and Electric Systems. J. C 
Schénfeld. Appl. Sci. Res., Sect. B, No 
6, 1954, p.417. llrefs. A 33-page inter 
pretative analysis of the analogical bases 


Design of an Aircraft Pump Test Stand. 
Roland N. Crossley. Appl. Hydraulics, 
Apr., 1954, p. 102. Development to 
ground-test performance of hydraulic 
equipment, featuring a combined dyna 
mometer, cold test, fluid load, and super- 
charging system; operational details 

High Pressure Pneumatic Circuits for 
Aircraft. Paul L. Brady. Prod. Eng., 
Apr., 1954, p. 162. Supply and functional 
circuit design; applications. 
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NOW IN PRODUCTION! 
ther | 
| ds of 
114% pounds of pneumatic power... 
Ml i 
ina lO envelope! 
and 
lara | 
esign 
de) Now available to the aviation industry, Kidde’s new Kidde also offers you a complete line of pneumatic 
4-D compressor represents the latest development in system components: back pressure valves, moisture 
“3 the field of pneumatics—a statically and dynamically separators, pressure switches, pneumatic fuses, con- 
No. , | balanced compressor that weighs in at just 1114 trol valves, chemical driers and filters. 
. . 
nter pounds . . . with an envelope of only 10 inches! If you have a problem in pneumatics, or wish to know 
al At sea level, Kidde’s 4-D compressor will deliver 4 more about the new 4-D and 4-D2 compressors, write 
and. 


t to 


cfm of free air compressed to 3000 PSI. Pressurized 
from a jet engine, it will also deliver 4 cfm at alti- 


Kidde today. 


aulic tudes. Unpressurized, it delivers .5 cfm at 50,000 feet. 


lyna 
uper Also available is Kidde’s 4-D2, a modification of the 
4-D. The 4-D2 has a pressure relief valve, and at sea 
4 + level will deliver 2 cfm, compressed to 3000 PSI. 
sient Above 15,000 feet, the delivery of the 4-D2 is iden- 
| tical with Model 4-D. 


The words ‘Kidde’, ‘Lux’ and 
. the Kidde seal are trademarks 
of Walter Kidde & Company, 
‘ Inc. 


Walter Kidde & Company, Inc. 
711 Main Street, Belleville 9, N. J. 
Walter Kidde & C 


pany of C da, Ltd., Montreal —Toronto 
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Flight Operating Problems 


An Investigation of High-Altitude Clear- 
Air Turbulence over Europe Using Mos- 


quito Aircraft. G. S. Hislop and D. M. 
Davies. Gt. Brit., ARC R&M 2737 
(June, 1950), 1953. 39 pp. 18 refs. 


BIS, New York. $2.45. Investigation 
of operating problems of gust effects in 
terms of structural, passenger-comfort, 
meteorological, and other factors. 


Fuels & Lubricants 


The Calculated Performance of Ethyl 
Alcohol-Water Mixtures as Rocket Fuels 
with Liquid Oxygen. A. B. P. Beeton. 
Gt. Brit., ARC R@&M 2816 (Mar., 1948), 


1953. 8 pp. BIS, New York. $0.65 
Graphical representation to determine the 
effect of metering inaccuracies. 

The Oxidation, Decomposition, Ignition 
and Detonation of Fuel Vapors and Gases. 
XXTII—The Effect of Flow Configuration: 
n-Pentane and Acetaldehyde in Combus- 
tion Tubes of Various Materials. R. O 
King, S. Sandler, and R. Strom. Can. J. 
Tech., May, 1954, p. 102. 14 refs. 

Something Has Been Added; Thirty 
Years Progress in the Improvement of 
Fuels and Lubricants by the Use of Ad- 
ditives. L. C. Beard, Jr. ASTM Bul., 
May, 1954, p. 51 


Lubricants & Lubrication 


Mechanical Aspect of Seizing in Metal 
Wear. Harry Czyzewski. Trans. 


You benefit from 


TEAMWORK with a... 
» Electhic 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTOR 


© You depend on your engineering department to design the 


products you sell. 


With the same confidence you can depend on our engineering 
department to design electric motors to meet your exact 
mechanical and electrical requirements. 


Your engineers and ours working together can develop a 
product that will be outstanding in performance, dependability 


and appearance. . 


To obtain the maximum benefits from this teamwork we should 
get together while your product is still in the design stage. 


The Lamb Electric Company * Kent, Ohio 


In Canada: Lamb Electric — Division of Sangamo Company itd. — Leaside, Ontario 


They're 


Aircraft hydrowlic pump motor with 
maximum output, minimum 
weight. Adaptable to many 
heavy-duty industrial licati 


PP 


America’s 


Finest products 


Lightweight universal motor 
for portable devices re- 
quiring a self-ventilated, 
high-speed motor. 


Electric 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


NG REVIEW 


ASME, Apr., 1954, p. 381. 
the phenomenon and 
problems 

Moyen Nouveau de Qualification de la 
Valeur Lubrifiante. A Maman. La Re- 
cherche Aéronautique, Jan.-Feb., 1954, p 
33. In French. Experimental method 
to determine lubricant values and lubricat- 
ing characteristics. 

Review of Synthetic Lubricants. D. 
H. Moreton. Lubrication Eng., Apr., 
1954, p.65. 48refs. Evaluation of seven 
principal classes in terms of general physi- 
cal and chemical properties, stability, 
lubricity, solvent effects, flammability, 
and other factors; applications. 

Symposium on Engine Lubrication. I— 
Engine Wear as Affected by Lubricant 
Composition. H.C. Mougey. II]—Wear 
in Bearings. Charles H. Junge. ITI 
Lubricating Oil Requirements of the Mod- 
ern Automotive Engine. J. P 
T. S. Tutwiler, and C. A. Weisel 
Bul., May, 1954, pp. 57, 64, 70 

Utilisation d’un Pulsoréacteur pour un 
Classement Rapide des Combustibles. 
M. Barrére, J. Rappeneau, and H. 
Moutet. La Recherche Aéronautique, Jan.- 
Feb., 1954, p. 21. In French. Results 
of an investigation on an SNECMA poulse- 
jet to determine the influence of the chem- 
ical composition of a certain number of 
propellants on the specific consumption 
of the engine and on the efficiency of com- 
bustion; application to the analysis of jet 
fuels generally. 


Analysis of 
of its lubrication 


Hamer, 


ASTM 


Gliders 


Possibilita d’Impiego del Pulsoreattore 
nell’Aliante. Sebastiano Schifano 
L’ Aerotecnicq, Feb., 1954, p.13. In Italian 
Possibilities of using pulse-jets on gliders 
as auxiliary emergency motors; analysis 
of the installation and of the feeding and 
ignition systems. 

Two-Seater Training Glider (For Glid- 
ing Schools); Type ‘‘GREIF V-DSG.” 
Sailplane & Glider, Mar.-Apr., 1954, p. 18 
Includes details of other Greif designs 


Ice Formation & Prevention 


An Approximate Method for Estimating 
the Transient Heat Flow Distribution in 
a De-Icing Pad. R.L. Wardlaw. Canada, 
NAE LR-95, Jan. 21, 1954. 13 pp 

Protection of Aircraft Against Ice. ] 
kK. Hardy. Gt. Brit., RAE Rep. SME 
3380, July, 1946. 113 pp. Analytical 
study of the process of ice formation and 
specific means of protecting the different 
aircraft components. 

The Spontaneous Freezing Tempera- 
tures of Melted Snow and of Small Water 
Drops. Harry C. Vaughan. Bul. AMS, 
Feb., 1954, p. 52. Mechanism of icing, 
with an analysis of the behavior of super 
cooled water from melted snow flakes 


Instruments 


Aircraft Instrumentation—in Step with 
the Times. A. W. Eade and J. J. Fraizer 
G-E Rev., May, 1954, p. 37. Develop- 
mental review and trends. 

A Fast Response Anemometer for Mi- 
crometeorological Investigations. Gerald 
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INDIANA GEAR 


GEAR SHAPING 
GEAR GRINDING 


GEAR CUTTING 


GEAR HOBBING 

DRILL PRESS (RADIAL & POWER FED) 
HORIZONTAL BORING 
BROACHING 

INTERNAL GRINDING 

EXTERNAL GRINDING 


LATHE WORK (TURRET & ENGINE) 
HEAT TREATING 
METALLURGY 
ROTOBLAST 


GUN DRILLING 
MILLING 
TAPPING 


NITAL ETCH 
AF APPROVED INSPECTION 
ZYGLO 
MAGNAFLUX 
X-RAY EXAMINING 


PARKO LUBRIZE 
DICHROMATE 
DULITE 
COPPERPLATE 
CADMIUM PLATE 
VAPORBLAST 


SPRAY PAINTING & BAKING 
ASSEMBLY 
DESIGN ENGINEERING 


ee 
us 
o 
aN 
RAFT 
GEARING 
assemerit 


ENTS 


AND 


complete facilities brochure available on request 


INDIANA GEAR 


INDIANA GEAR WORKS, INC., INDIANAPOLIS 7, IND.. 
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HELP YOURSELF 


if 

e 


J 


Just as many leading aircraft 
builders have taken their hydraulic 
“worries” to Electrol — you, too, 
may help yourself hydraulically 
by turning to this dependable 
source for your hydraulic require- 
ments. Electrol — having solved 
a myriad of aircraft hydraulic 
problems — has gained the expe- 
rience, and developed the knack 
it takes to find the right answer. 
Perhaps, it can likewise help you. 


Electrol 


HYDRAULICS 


KINGSTON-NEW-YORK 


\ Telephone, Kingston 1980 


CYLINDERS * SELECTOR VALVES * FOLLOW-UP VALVES): 
ty CHECK VALVES «+ RELIEF VALVES * HAND PUMPS 

Ex] POWERPAKS LANDING GEAR OLEOS SOLENOID 
VALVES «ON-OFF VALVES- SERVO CYLINDERS TRANSFER 
VALVES * CUT-OUT VALVES * SPEED CONTROL VALVES 


C. Gill. Bul. AMS, Feb., 1954, p. 69 
20 refs. Design for the study of the fine 
structure of turbulent flow near the 
ground. 

Instrument Error Curves; Presenting 
Calibration Data in Most Convenient 
Form. M. G. Scroggie. Wireless World, 
May, 1954, p. 218. 

Measurement of the Recovery Factor of 
the NLL Total Temperature Air Thermom- 
eter Probe in a Wind Tunnel. A. Pool 
(Netherlands, NLL Rep. V. 1622, 1951.) 
Gt. Brit., MOS TIB Rep. T4260, Mar., 
1954. 7 pp. Translation. 

Measuring Shock-Wave Pressures with 
a Miniature Barium Titanate Gage. Abe 
Siegelman and Fred Mintz. The Frontier, 
Mar., 1954, p. 10. Design and develop- 
ment of the pressure sensor at Armour 
Research Foundation; operational princi- 
ples. 

A Note on a Method of Correcting for 
Lag in Aircraft Pitot-Static Systems. W 
J. Charnley. Gt. Brit., RAE Rep. Aero 
2156, Sept., 1946. 14 pp. 

Planned for the Pilot; The Zero Reader 

How it Works and How to Use it. 
George Huss. Flying Safety (USAF), 
Apr., 1954, p. 10. Operational and control 
principles. 

Recording Signals from Resistance 
Strain Gauges. III—A Twelve-Channel 
Direct Strain Recorder. DT. A. Senior 
The Engr., Apr. 2, 1954, p. 482. Design 
and performance details of the ARL Re 
corder Type A. 


Automatic Control 


Aircraft’s Most Sensitive Instrument. 
Jack Lower. Aero Dig., Apr., 1954, p 
27. Minneapolis-Honeywell development 
of gyros for fire and other control systems 

Automatic Flight Control System Using 
Rate Gyros for Unlimited Maneuvering. 
C. R. Hanna, K. A. Oplinger, and G. R 
Douglas. Elec. Eng., May, 1954, p. 443 
Feedback control techniques applied to 
automatic pilot design using three simple 
nontumbling rate-type gyroscopes to reg- 
ulate the angular velocity of the aircraft 
about its principal axes. 

Contactor Servomechanisms Employing 
Sampled Data. C.K.Chow. Elec. Eng., 
May, 1954, p. 455. Abridged. Method 
of synthesis and analysis based on a sint- 
soidal response. 

Dynamics of Mechanical Feedback- 
Type Hydraulic Servomotors Under In- 
ertia Loads. Harold Gold, Edward W. 
Otto, and Victor L. Ransom. (U.S., 
NACA TN 2767, 1952.) U.S., NACA 
Rep. 1125, 1953. 21 pp. Supt. of Doc., 
Wash. $0.25. 

The Effects of the Addition of Some 
Non-Linear Elements on the Transient 
Performance of a Simple R.P.C. System 
Possessing Torque Limitation. John C 
West, J. L. Douce, and R. Naylor. (JEE 
Measurements Sect. Paper 1549.) Proc. 
IEE, Part IJ, Apr., 1954, p. 156; Discus- 
sion, p. 173. 14 refs. Experimental 
study of a second-order remote-position- 
control servomechanism stabilized by 
velocity feedback or by a phase-advance 
network and having an amplifier exhibit- 
ing saturation, with circuit details of the 
nonlinear function generator. 

A Servo-System for Accurate Speed 
Control. L. U. Hibbard, D. E. Caro, and 
J. Y. Freeman. J. Sci. Instr., Apr., 
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1954, p. 139. 
of rotation of a large disk. 

The Step-Function Response of an 
R.P.C. Servo Mechanism Possessing 


For the control of the speed 


Torque Limitation. John C. West and Ian 
R. Dalton. (IEE Measurements Sect. 
Paper 1576.) Proc. IEE, Part II, Apr., 
1954, p. 166; Discussion, p. 173. 

Yaw Damper Development. Robert 
Wanamaker. Aero Dig., Apr., 1954, p. 
99. Automatic lateral-directional flight 
controls for military aircraft. 


Machine Elements 


Analytical Approach to Compression 
Spring Design. Frank A. Votta, Jr. 
Mach. Des., Apr., 1954, p. 175. A method 
to determine optimum design when spring 
gradient is not fixed. 

An Analytical Approach to the Design 
of Four-Link Mechanisms. Ferdinand 
Freudenstein. Trans. ASME, Apr., 1954, 
p. 483; Discussion, p. 489. 10 refs. 
Basic geometric symmetry applied to 
develop a design technique. 


Bearings 


Design Factors for Jewel Bearing 
Systems. A. C. Lawson. Mach. Des., 
Apr., 1954, p. 182. Instrumentation and 
other applications. 

How Engineers Select Metals for Oil- 
Film Bearing Applications. E. B. Etch- 
ells. GM Eng. J., Mar.-Apr., 1954, p. 
20. Includes functional charts on material 
specifications and bearing requirements. 

Powder Metal Bronze Bearings. A. J. 
Langhammer and Phillip Glick. Prod. 
Eng., Apr., 1954, p. 1838. Design and 
other operational requirements. 

Trends of Rolling-Contact Bearings 
as Applied to Aircraft Gas-Turbine En- 
gines. SAE Panel on High-Speed Roll- 
ing-Contact Bearings, Summer Meeting, 
Atlantic City, N.J., 1952. Appendix A- 
Problems Pertaining to High-Speed Roll- 
ing-Contact Aircraft Bearings of Concern 
to the Bearing Industry. Daniel Gurney. 
Appendix B—Problems Pertaining to 
High-Speed Rolling-Contact Bearings in 
Aircraft Turbine Engines of Concern to 
the Military. C.M. Michaels. Appendix 
C—Rolling-Contact Bearings as Applied 
to Aircraft Gas Turbines from the Engine 
Manufacturer's Point of View. Stephen 
Drabek. Appendix D—New Develop- 
ments in High-Speed Rolling-Contact 
Bearings. Frank W. Wellons. Appendix 
E—Basic Friction and Wear Studies 
cf Rolling-Contact-Bearing Cage Mate- 
tials. Robert L. Johnson, Max A. Swikert, 
and Edmond E. Bisson. Appendix F 
Present Status of Research Knowledge in 
the Field of High-Speed Rolling-Contact 
Bearings. E. F. Macks. U.S, NACA 
TN 3110, Apr., 1954. 62 pp. 


Gears & Cams 


Effects of Size on Gear Design Calcula- 
tions. Paul M. Dean, Jr. Prod. Eng., 
Apr., 1954, p. 129. With tables, charts, 
and diagrams. 

Table of Base Pitches for Spur Gears. 
John D. Howell. Prod. Eng., May, 1954, 
p. 211 

Whole Number Solutions of Indeter- 
minate Equations for Gearing. Sigmund 


AERONAUTICAL REVIEWS 


Rappaport. Prod. Eng., May, 1954, p. 
198. 
Rotating Discs & Shafts 


Rotating Disc with a Stress-Variation 
Given by Unit Function. P. Srinivasan. 
J. Indian Inst. Sci., Sect. B, Apr., 1954, p. 
88. 

The Torsion of Solid Regular Hexagonal 
Shaft by Relaxation Methods. B. V. 
Saroja. J. Indian Inst. Sci., Sect. B, 
Apr., 1954, p. 37. 

Shrink-Fit Investigations on Simple 
Rings and on Full-Scale Crankshaft 
Webs. A. S. T. Thomson, A. W. Scott, 
and C. M. Moir. The Engr., Apr. 9, 
1954, p. 531. Abridged. 


Materials 


Ceramic Research at Ryan. Alexander 
Pechman. Aero Dig., Apr., 1954, p. 72. 
Development of flame-spraying coating 
techniques for jet, piston, and rocket en- 
gine components. 

Materials for High Temperature Serv- 
ice. (Materials & Methods Manual No. 
104.) H.R. Clauser. JMaterials & Meth- 
ods, Apr., 1954, p. 117. 11 refs. General 
survey of materials for use above 300°F., 
including superalloys, irons and _ steels, 
light metals, ceramics and cermets, plas- 
tics, and copper and copper alloys; ap- 
plications. 

Two New High Temperature Coatings. 
Alexander Pechman. JJaterials & Meth- 
ods, Apr., 1954, p. 94. Ryan development 
of a flame-spraying cermet coating tech- 
nique. 


Corrosion & Protective Coatings 


Erosion by Melting and Evaporation. 
Kurt Berman. TJyvrans. ASME, Apr., 
1954, p. 397. Experimental investigation 
of problems of erosion deformation of 
solids in a free arstream, including the 
mechanism of corrosion. 

Effect of Low-Temperature Stress- 
Relieving on Stress-Corrosion Cracking. 
C.R. McKinsey. Welding J. Res. Suppl., 
Apr., 1954, p. 161-s. 11 refs. 

Coefficient of Friction and Damage to 
Contact Area During the Early Stages of 
Fretting. II—Steel, Iron, Iron Oxide, and 
Glass Combinations. John M. Bailey 
and Dougias Godfrey. U.S., NACA TN 
3144, Apr., 1954. 26 pp. 


Metals & Alloys 


Centrifugal Compacting—A New 
Method for Producing Metal Power Parts. 
Robert C. Lindberg. Materials & Meth- 
ods, Apr., 1954, p. 86. 

A Dictionary of Metallurgy. XXV— 
Li-Ma. XXVI—Ma. A. D. Merriman 
and J.S. Bowden. Metal Treatment, Mar., 
Apr., 1954, pp. 115, 173. 

The Effect of Temperature on Cottrell 
Atmospheres. N. Louat. Australia, 
ARL Rep. SM. 222, Dec., 1953. 13 pp. 
11 refs. Qualitative investigation of the 
effects of varying temperatures on the 
mechanical properties of metals in relation 
to atmospheric densities in the region of a 
dislocation. 

Infiltration Improves Properties of Metal 
Powder Parts. John L. Everhart. Ma- 
terials & Methods, Apr., 1954, p. 88. 


12] 


Metallurgical Requirements of Steels 
for Cold Extrusion. D. V. Wilson. Steel 
Processing, Apr., 1954, p. 215. 

Statistical Study of Overstressing in 


Steel. G. E. Dieter, G. T. Horne, and 
Meh U.S; NACA. TN S$2tt, 
Apr., 1954. 34 pp. 29 refs. Fatigue 


investigation of SAE 4340 steel. 


Metals & Alloys, Nonferrous 


Elektron Magnesium and Elektron 
Magnesium-Zirconium Alloys for Aircraft 
and Aero Engines. L.Lasch. J. SLAE, 
Mar., 1954, p. 3. Typical compositions, 
mechanical properties, developmental, and 
other factors. 

Internal or Residual Stresses in 
Wrought Aluminium Alloys and their 
Structural Significance. JI-—-Formation 
and Control. IJ—Practical Significance 
of Residual Stresses. G. Forrest. /. 
RAeS, Apr., 1954, p. 261. 29 refs. 

The Spectrophotometric Analysis of 
Aluminium-Base Light Alloys. II. M. 
Jean. (Analytica Chimica Acta, Vol. 7, 
1952, p. 523.) Gt. Brit., MOS TIB Rep. 
T4163, Dec., 1953. 34 pp. 24 
Translation. 

New Weldable Titanium Alloy. G. E. 
Hutchinson, D. W. Kaufmann, and R. C. 
Durstein. Materials & Methods, Apr., 
1954, p. 91. Development of the alpha- 
type alloy of high heat-resistant strength 
and ductility. 

Titanium-Silicon Alloys. D. A. 
cliffe. Metal Treatment, Apr., 1954, p. 
191. 10 refs. Study of the limitation of 
solid solubility of silicon in titanium and 
of the influence on various physical prop- 
erties of titanium; results of tensile and 
other tests. 


refs. 


Sut- 


Nonmetallic Materials 


Advances in Reinforced Plastics. 
George Lubin and Maurice Martin. Prod. 
Eng., May, 1954, p. 165. Properties, 
fabricational methods, design, applica- 
tions, and other factors. 

Design Manual on Adhesives. 
Koehn. Mach. Des., Apr., 1954, p. 148. 
Review of characteristics and selection 
factors, current bonding design and fabri- 
cational practices, and applications. 

Engineering Developments of Rubber 
July, 1952-June, 1953. Betty Jo Cline- 
bell. Mech. Eng., May, 1954, p. 414. 
114 refs. With a review of the literature. 

The Fabrication of Aircraft Plastics for 
the B47-B Stratojet Bomber. Irwin B. 
Spandau. Lockheed Aircraft Co., Paper, 
June, 1952. 13 pp. 

Polythylene’s Potential in Large Plastic 
Structures. A. J. Neuman. Prod. Eng., 
Apr., 1954, p. 146. Properties and 
developmental applications. 


G. W. 


Testing 


Analyse Magnétique -de 1l’Etat des 
Contraintes Résiduelles Aprés Déforma- 
tion Plastique et Fatigue. S. Schweizer- 


hof. France, ONERA NT 17, 1958. 52 
pp. 54 refs. In French. Theoretical 


and experimental analysis of internal ten- 
sions using magnetic techniques to study 
the state of residual stresses after plastic 
deformation and fatigue of certain metals 
and alloys. 

An Experimental Study of Porosity 
Characteristics of Perforated Materials in 
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Normal and Parallel Flow. George M 
Stokes, Don D. Davis, Jr., and Thomas B. 


Sellers. U.S., NACA TN 3085, Apr., 
1954. 24 pp. 


Investigation of Effect of Notches on 
Elevated-Temperature Fatigue Strength 
of N-155 Alloy. C. A. Hoffman. U.S., 
NACA RM E53L31a, Apr. 26, 1954. 8 pp. 

Nouveau Procédé non Destructif pour la 
Détermination des Contraintes Résidu- 
elles Superficielles. L. Hausseguy and H. 
Martinod. La Recherche Aéronautique, 
Jan.-Feb., 1954, p. 48. In French. Non- 
destructive testing technique measuring 
hardness of materials to determine super- 
ficial residual stress-strains; application 
to the study of various aeronautic prob- 
lems. 
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A Review of the Use of Electrons in the 
Examination of Metals. A. G. Quarrell 
Vetal Treatment, Apr., 1954, p. 153. 

Stress Analysis in Design. II-—Limi- 
tations of Theoretical Methods. J. B 
Hartman and R. E. Benner. JJach. Des., 
Apr., 1954, p. 186. 19 refs. Appraisal of 
general and restricted assumptions, with 
application of theoretical formulas. 

Surface Waves at Ultrasonic Frequen- 


cies. FE. G. Cook and H. E. Van Valken- 
burg. ASTM Bul., May, 1954, p. 81 
12 refs. Review of the theory of me- 


chanical wave propagation along the sur- 
face of an extended solid medium as ap- 
plied to nondestructive materials testing 

Thermal and Creep Effects in Work- 
Hardening Elastic-Plastic Solids. 


Alex- 


BH. AIRCRAFT CO. we. 


FARMINGDALE, NEW YORK 


SCY, 


ander J. Wang and William Prager J. 
Aero. Sci., May, 1954, p. 3438. 


Mathematics 


The Convergence of the Solutions of a 
Class of Iterative Difference Equations. 
J. Samoloff. J. Math. & Phys., Apr., 
1954, p. 105. 


A General Solution of the Two-Fre- 
quency Modulation Product Problem. 
II—Tables of the Functions 4,,,, 
Robert L. Sternberg. J. Math. & Phys. 
Apr., 1954, p. 68. 


On Some Gap Theorem for Euler's 
Method of Summation of Series. Shirojj 
Miura. J. Hokkaidé Gakugei U., Sect. B, 
July, 1953, p. 1. 


On the Degree of Convergence of Solu- 
tions of Difference Equations to the Solu- 
tion of the Dirichlet Problem. J. L 
Walsh and David Young. J. Math. & 
Phys., Apr., 1954, p. 80. 138 refs. 


Regular and Irregular Coulomb Wave 
Functions Expressed in Terms of Bessel- 
Clifford Functions. Milton Abramowitz 
J. Math. & Phys., Apr., 1954, p. 111 
USAF WADC-sponsored SEAC computa 
tional program at NBS. 


Round-off Errors in Relaxational Solu- 
tions of Poisson’s Equation. A.R. Mitch 
ell. Appl. Sct. Res., Sect. B, No. 6, 
1954, p. 456. 

Study of Cubic Characteristic Equation 
by Root-Locus Method. Yaohan Chu 
and V.C. M. Yeh. Trans. ASME, Apr 
1954, p. 343 


Meteorology 


Electric-Field Regeneration in Thunder- 
storms. Ross Gunn. J. Meteorology, 
Apr., 1954, p. 180. 12 refs. 


Fall of Cosmic Dust from High Altitudes. 
D. C. Collis. Australia, ARL AN 130, 
Dec., 1953. 23 pp. 

Fighting the Weather. 
4, 1954, pp. 211, 248. Partial contents 
Weather Still Counts, P. M. Gallois 
“Flight Cancelled. ..,’’ A. Fisher. Mete 
orological Services and Bad Weather Fly- 
ing, F. W. Reichelderfer. Weather Serv- 
ice for Pilots, P. du Pasquier. Towards 
All-Weather Operations, J. C. G. Bell 
Weather Reporting—by Air, C. Roberts 
VOR Navigation, W. J. Baker. 

Initiation of Showers by Snow. 
Dennis. J. Meteorology, Apr., 
157. USAF-sponsored radar 
tions at McGill U. 


Interavia, No 


A.S 
1954, p 


observa 


A Laboratory Investigation of Collision 
Efficiencies, Coalescence and Electrical 
Charging of Simulated Cloud Droplets. 
Doyne Sartor. J. Meteorology, Apr., 1954, 
p. 91. USAF study at MIT 


Studies of Alaskan Ice-Fog Particles. 
William C. Thuman and Elmer Robinson 
J. Meteorology, Apr., 1954, p. 151. 10 
refs Investigation at AFB, 
Alaska, during 1952-1953. 


16 refs. 


Eielson 


A Theory of Snow-Crystal Habit and 
Growth. J.S. Marshall and M. P. Lang 
leben. J. Meteorology, Apr., 1954, p. 104 
24 refs. USAF-sponsored research at 
McGill U. 
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Double Barreled 


Two power-packed jet engines, two “decks” of 52 
rockets, fwo men at controls and triggers, up to two 
thousand miles of range . . . and the comforting assur- 
ance of single-engine performance if necessary; that’s 
the Northrop Scorpion F-89. These U. S. Air Force 
interceptors now stand ready for double-duty defense 
at far-away bases; they can rise in seconds on first 
radar alert to intercept air invaders, and they can fol- 
low, harass and destroy them hundreds of miles be- 
fore they reach target. The long-range Scorpion F-89 
is one of many precision products built by Northrop 
for all branches of the U. S. Department of Defense. 


NORTHROP 


NORTHROP AIRCRAFT, INC. ¢ HAWTHORNE, CALIFORNIA 


Pioneer Builders of Night and All Weather Interceptors 
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Missiles 


The Estimation of Normal-Force, Drag, 
and Pitching-Moment Coefficients for 
Blunt-Based Bodies of Revolution at Large 
Angles of Attack. Howard R. Kelly. 
IAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 448. 15 pp. 
10 refs. Members, $0.50; nonmembers, 
$0.85. 

Foreign Guided Missile Progress in 
1953. Norman J. Bowman. J. Space 
Flight, Apr., 1954, p. 1. Developmental 
survey with descriptions and specifications 
of the various types of rockets, missiles, 
motors, and planes. 


Noise Reduction 


Acoustic Design and Performance of 
Turbojet Test Facilities. R.O. Fehr and 
B. E. Crocker. SAE Natl. Aeronautic 
Meeting, New York, Apr. 12-15, 1954, 
Preprint 285. 8 pp. 

The Aircraft Noise Problem in Airport 
Vicinities; A Review of the Program and 
Activities of the National Air Transport 
Coordinating Committee for the Major 
Civil Airports in the New York-New Jersey 
Metropolitan Area. C. E. Rosendahl. 
SAE Natl. Aeronautic Meeting, New York, 
Apr. 12-15, 1954, Preprint 289. 9 pp. 

An Airplane Manufacturer’s Progress 
with Noise Suppression Devices. Robert 
E. L. Fogle and Holden W. Withington. 
SAE Natl. Aeronautic Meeting, New York, 
Apr. 12-15, 1954, Preprint 286. 6 pp. 
Boeing experience. 

The Control of Propeller Noise in Turbo- 
Prop Installations. Joern Schmey and 
Ralph M. Guerke. SAE Natl. Aeronau- 
tic Meeting, New York, Apr. 12-15, 1954, 
Preprint 288. 11 pp. 14 refs. 

Jet Noise. John M. Tyler and Edward 
C. Perry. SAE Natl. Aeronautic Meeting, 
New York, Apr. 12-15, 1954, Preprint 287. 
40 pp. Analyses of reverberation and ane- 
choic chamber conditions, various funda- 
mental aspects of the noise phenomenon, 
and of operational factors. 

Symposium: Aeronautical Acoustics 
in Particular, Jet Noise. I—Jet Engine 
Noise. E. J. Richards. II—Engine 
Noise. F. B. Greatrex. II—Aerody- 
namic Noise. G. M. Lilley. IV—Noise 
Associated With Supersonic Flight. C. 
H. E. Warren. V—Measurement of 
Noise on the Ground from Aircraft in 
Flight. N. Fleming. VI—Ground-to- 
Ground Noise. J. D. Hayhurst. J. 
RAeS, Apr., 1954, pp. 221, 223, 235, 239, 
245, 249; Discussions, pp. 231, 241, 250, 
254. 32 refs. 


Photography 


Aerotriangulation with Convergent 
Photography. John T. Pennington. 
Photogrammetric Eng., Mar., 1954, p. 76. 
Development of a method applicable to 
double projection stereoscopic plotting. 

Aircraft Control for Photogrammetric 
Purposes. Ulrich K. Heidelauf. Photo- 
grammetric Eng., Mar., 1954, p. 87. Ap- 
plication of automatic controls to mapping 
flights with a new approach to navigational 
problems. 

Better Eyes for the Air Force. David 
L. Radcliffe. Photogrammetric Eng., Mar., 


1954, p. 120. Aerial reconnaissance prob- 
lems related to photogrammetry and 
aeronautical charting 

A Binocular Goniometric Camera for 
Aircraft Visibility Computation. Thomas 
M. Edwards. Photographic Eng., No. 1, 
1954, p. 25. CAA-sponsored develop- 
ment of a design for measuring and record- 
ing cockpit visibility limits in terms of 
angles of vision. 

Distortion—Planigon Versus Metrogon. 
Eldon D. Sewell. Photogrammetric Eng., 
Mar., 1954, p. 54. Includes results of 
evaluative tests at Wright Patterson 
AFB, Ohio. 

The Evaluation of Interferograms by 
Displacement and Stereoscopic Methods. 
J. W. Gates. Brit. J. Appl. Phys., Apr., 
1954, p. 183. Development of an accurate 
and rapid NPL photographic technique 
based on obtaining pairs of two-beam in- 
terferograms. 

High-Speed Photography—An Ideal 
Tool, or Instrument, for the Analysis of 
Motion. John H. Waddell. Mech. Eng., 
May, 1954, p. 411. Design and opera- 
tional factors; applications. 

Precise Aerial Camera Exposure Con- 
trol. Irving W. Doyle. Photogrammet- 
ric Eng., Mar., 1954, p. 71 


Physics 


Analogy of Hydraulic, Mechanical, 
Acoustic and Electric Systems. J. C. 
Schénfeld. Appl. Sci. Res., Sect. B, No. 
6, 1954, p. 417. 11 refs. A 33-page in- 
terpretative analysis of the analogical 
bases. 

Nonlinear Techniques in Design. Sid- 
ney A. Davis. Prod. Eng., May, 1954, p. 
181. Analysis and solution of problems of 
nonlinearity by phase-plane and analogical 
methods; applications 


Power Plants 


Aero Engines 1954; The World’s Lead- 
ing Aero-Engine Constructors and their 
Products Reviewed. Flight, Apr. 9, 1954, 
p. 445. A 23-page illustrated survey of 
the different designs, with details of speci- 
fications. 

Optimization of Power-Plant and Air- 
plane Performance; A Symposium. I 
Propulsion Requirements for Navy Jet 
Fighters. Robert L. Hall. I[—Practical 
Considerations in the Optimization of Air- 
plane and Engine Performance. E. H. 
Heinemann. IlI—Suggested Supersonic 
Design Considerations. R. J. Woods. 
IV—The Best Use of the Energy from a 
Turbine Engine for Aircraft Propulsion. 
L. G. Dawson. V—Optimization of Air- 
plane and Engine Performance. E. F. 
Pierce. VI—Optimization Studies on Pro- 
pulsion Systems for High-Speed Air- 
craft. Abe Silverstein. Aero. Eng. Rev., 
June, 1954, p. 42; Discussion, p. 56. 

The Quest for Power. W.T. Gunston. 
Flight, Apr. 9, 1954, p. 429. A general 
developmental survey of aircraft engines 
covering characteristics, special require- 
ments, and other factors, with a world- 
wide review of the activities of the different 
manufacturers. 


Jet & Turbine 


L’Autoreattore ed il Turboreattore ne] 
Campo Supersonico (On the Use of Ram- 
jet and Turbojet in Supersonic Field). 
Ernesto Macioce. L’Aerotecnica, Feb., 
1954, p. 27. 12refs. In Italian. 

Familles de Profils d’Ailettes pour Com- 
presseurs Axiaux. J. Revuz. La Recher- 
che Aéronautique, Jan.-Feb., 1954, p. 11 
In French. Analogical calculations of 
characteristic profiles of blade sections for 
axial compressors. 

The Future of the Turbo Compound 
Engine. Russel R. Mock and Norton B 
Jamieson. Mech. Eng., May, 1954, p. 
403. Developmental and evaluative sur- 
vey, With an appraisal of transport poten 
tialities. 

An Investigation into the Pitot Rake 
Method of Measuring Turbo Jet Engine 
Thrust in Flight. J. Stephenson, R. T 
Shields, and D. W. Bottle. Gt. Brit., 
ARC CP 143, 1958. 38 pp. 11 refs 
BIS, New York. $0.90. 

Methods of Starting Gas-Turbine- 
Generator Units. W. B. Boyum, R. W 
Ferguson, and J. G. Partlow. Elec. Eng., 
May, 1954, p.419. Abridged. 

Napier Nomad; An Engine of Out- 
standing Efficiency. Flight, Apr. 30, 
1954, p. 543, folded cutaway drawing, 
charts. Detailed design and performance 
characteristics and developmental fac- 
tors. 

Premiers Eléments d'un Calcul de 
l’Amortissement Aérodynamique des Vi- 
brations d’Aubes de Compresseurs. Rob- 
ert Legendre. La Recherche Aéronau- 
tique, Jan.-Feb., 1954, p. 3. In French 
Calculation of aerodynamic damping of 
blade vibrations in an axial compressor 

The SNECMA Jet Deviator. 
‘Aeroplane, Apr. 16, 1954, p. 466. Details 
of the thrust-reversal device. 


Reciprocating 


The Effect of Light Diesel Oil on High 
Speed Diesel Engines. H. A. Havemann, 
M. R. K. Rao, and A. Natarajan. // 
Indian Inst. Sci., Sect. B, Apr., 1954, p. 59 
Analytical internal combustion studies 


Production 


Metalworking 


Chip-Breaking; Applying a Contin- 
uously-Variable Tool-Feed to Existing 
Equipment for Producing Short-Length 
Swarf. Oscar Schnellmann. 
Prod., May, 1954, p. 168. 

Curved Stretching-Jaws; North Ameri- 
can Developments in the Application of the 
Stretch-Wrap Forming Process. 4 ircra/t 
Prod., May, 1954, p. 192. 


Flow Forming Proves Economical for 
Symmetrical Shapes. Ralph H. Eshel 
man. Tool Engr., May, 1954, p. 55 
Applications include shaping of jet-engine 
exhaust cones. 

Gas Heating in Jet-engine Production; 
Extensive Use at Bristol Aeroplane Co., 
Ltd. Tom Bishop. Metal Treatment, 
Apr., 1954, p. 181. 

Heat-Treatment of High-Speed Steel. 
IV—Transformations on Cooling from the 
Austenitising Temperature. S. G. Cope 
Metal Treatment, Apr., 1954, p. 183. 


Aircraft 


_ 
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iT’S ALL A MATTER OF DEGREES! 


The ’copters are coming . . . and coming fast—and Harrison 
keeps them cool! Yes, the helicopter is growing up—with new 
“city-center” take-off and landing sites for short-haul passenger 
and cargo service—and Harrison is keeping pace! In fact, 
Harrison cools practically every “copter that’s flying today . . « 

and there are good reasons for this outstanding leadership. 
Harrison oil coolers are designed to save weight and space, 
which are vital when you're carrying a payload. With 

our unexcelled research facilities, we’re always looking for 
ways to make aircraft heat exchangers lighter, more 
dependable, more durable than ever. If you have a cooling 


problem, look to Harrison for the answer! 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT,N. Y. 
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Giannini high pressure transmitters 
accurately translate pressure into 
proportional electrical signals of 
relatively high power, and require 

little or no amplification. 


MODEL 46129 


These high pressure transmitters in- 
corporate a unique direct coupling . 
arrangement between bourdon tube : 
and potentiometer element which ob- 
tains movement amplification without 

the use of gearing or linkage, thus 
giving high sensitivity, repeatability, 

and low hysteresis. 

Ranges from 0-100 psi. to 0-6500 
psi., (abs., diff., gage). Instruments 
are available for operation under 
either normal or extreme conditions 
of vibration and acceleration or for 
corrosive media. 

Other models also available for low 
pressure and high altitude applica- 
tions. Write for complete engineering 
information. 


MODEL 46139 


G. M. GIANNINI & INC. 
AIRBORNE INSTRUMENT DIVISION 
PASADENA 1, CALIFORNIA 


; 
Giannini 


AERONAUTICAL ENGINEERING REVIEW- 


Impact-Extrusion; Lockheed Develop- 
ment-Work on the Production of Small 
Light-Alloy Parts. Aircraft Prod., May, 
1954, p. 174. 

A Study of the Role of the Cutting Fluid 
in Machining Operations. S. J. Beaubien 
and A. G. Cattaneo. Lubrication Eng., 
Apr., 1954, p. 74 

Carboa-Steel Electrodes for Use with 
Inert Gas Shields. Harry C. Cook and 
Gilbert R. Rothschild. Welding J., Apr., 
1954, p. 361. Study of the weld proper- 
ties. 

Effects of Alloying Elements on the 
Weidability of Titanium Sheet. H. M. 
Meyer and W. Rostoker. Welding J 
Res. Suppl., Apr., 1954, p. 173-s. Analysis 
of th® influence of heat treatments on the 
mechanical properties of weldments. 

Hydrogen——Barrier to Welding Prog- 
ress. C. L. M. Cottrell. Brit. Welding 
J., Apr., 1954, p. 167. 28 refs. Analysis 
of the adverse effects of hydrogen in weld- 
ing high-tensile steels 

Investigations on Pressure Welding. 
R. F. Tylecote. Brit. Welding J., Mar., 
1954, p. 117. 27 refs. Development of 
fundamental principles 

Multiple Electrode Welding by ‘‘Union- 
melt’? Process. D. E. Knight. Welding 
J., Apr., 1954, p. 303 

Resistance Spot Welding of */;, and '/; 
in. Mild Steel. J. E. Roberts. Brit 
Welding J., Mar., 1954, p. 136. 

Resistance Spot Welding of Titanium 
and Its Alloys. A. J. Rosenberg. Weld- 
ing J., Apr., 1954, p. 324 

Some Notes on Soldering and Brazing. 
C. E. Eadon-Clarke. J. SLAE, Mar., 
1954, p. 14. Processes and applications. 

Some Oxidation Effects during the 
Pressure Welding of Steels. J. E. 
Hughes. Brit. Welding J., Apr., 1954, p. 
161. Applications of method include 
welds on bars, tubes, and complex propel- 
ler hub sections 

Studies in Resistance Welding Yield 
Improvements in the Manufacture of 


Thin-Wall Steel Tubing. Donald P 
Worden. GM Eng. J., Mar.-Apr., 1954, 
p. 14. 

Twinarc Submerged Arc Welding. 


Theodore Ashton. Welding J., Apr., 
1954, p. 350. Characteristics of the proc 
ess; advantages and limitations. 

Weldability of Mn-Mo Steel Related to 
Properties of the Heat-Affected Zone. 
C. L. M. Cottrell. Brit. Welding J., 
Apr., 1954, p. 177. 15 refs 

Welding Tubes to Tube Sheets. 
Huff, Jr., and A. N. Kugler. Mech. Eng., 
May, 1954, p. 421. Brazing process used 
on tubes of unfired heat-transfer equip- 
ment. 


H.A 


Nonmetal Working 


Canopy Moulding; Methods Developed 
for Producing Single-Skinned Units; 
Free-Blowing and Grease-Moulding Tech- 
niques. Richard Wood. Aircraft Prod., 
May, 1954, p. 184 

Effect of Ultrasound on Thermoplastic 
Melts. Ernest C. Bernhardt. Ind. & 
Eng. Chem., Apr., 1954, p. 742. 18 refs. 

Rubber-Moulding; Prototype and Pro- 
duction Moulding and Extruding at the 
St. Helens Cable and Rubber Co. Ltd.; 
Compounding and Vulcanizing. 


Aircraft 
Prod., May, 1954, p. 200 


Theory of Adiabatic Extruder Opera- 
tion. James M. McKelvey. Ind. & 
Eng. Chem., Apr., 1954, p. 660. Use of 
screw extruders for fabrication of thermo 
plastics; analysis of the molten plastic 
treated as a Newtonian liquid; derivation 
of melt extrusion performance equations, 
and other factors. 


Production Engineering 


Controlling Production Quality by Num- 
ber of Parts Defective. Martin H. Saltz 
Tool Engr., May, 1954, p. 47. Hughes 
Aircraft Co. experience. 

Examination of Machined Metal Sur- 
faces; Use of Light-Profile Microscope. 
S. Tolansky. Metal Mar., 
1954, p. 103. 

The Flight-Test Organization. F. E 
Christofferson. Aero. Eng. Rev., June, 
1954, p. 62. Functions and objectives of 
a flight test unit and its relations with 
management and _ other 
units. 

How Mathematical Reasoning Leads 
Way to Design of Round Gimbals to 
Predictable Stiffness. George A. Camp- 
bell, Edwin F. Katz, and Arnold B. Ran- 
inen. GM Eng. J., Mar.-Apr., 1954, p 
26. Development of an equation to pre- 
dict particular characteristics of a given 
design problem as in a gimbal system to 
support a gyroscope on a stable platform 


Treatment, 


organizational 


Propellers 


A Method of Rapidly Estimating Pro- 
peller Moment. P.R. Payne. J. RAeS, 
Apr., 1954, p. 299. 


Reference Works 


Annual Air Transport Progress Issue. 
Am. Av., Apr. 26, 1954. 162 pp. 

Radio Progress During 1953. Pra 
IRE, Apr., 1954, p. 705. 1106. refs 
Developmental survey with a comprehen- 
sive review of the literature. 


Rotating Wing Aircraft 


The Development of the Helicopter for 
Commercial Air Transport Operations. 
Frank Entwistle. JCAO Bul., Mar., 
1954, p. 9. 

Helicopter Design Trends as Compared 
with Fixed Wing Aircraft. Igor Alexis 
Sikorsky ASME Meeting, Hartford, 
Conn., Nov. 19, 1953, Paper. 34 pp. 14 
refs. Developmental review, including 
performance, economic, and other factors 

The Helicopter for Local Service Air- 
lines. 


Byron A. Moe. AHS Meeting, 
Washington, D.C., Nov. 4, 1953, Paper 
4 pp. 

Initial Results of Instrument-Flying 


Trials Conducted in a Single-Rotor Heli- 


copter. Almer D. Crim, John P. Reeder, 
and James B. Whitten. (U.S., NACA 
TN 2721, 1952.) U.S., NACA Ret 
1137, 1953. 7 pp. 


The Local Service Air Carrier Design 
Requirements for the Transport Helicop- 
ter. Byron A. Moe. JAS 22nd Annual 
Meeting, New York, Jan. 25-29, 1954, 
Preprint 457. 13 pp. 14 refs. Mem 
bers, $0.50; nonmembers, $0.85. 
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ALTITUDE — FEET x 1,000 


ea Level to 80,000 Feet 


in [Three Minutes 


One of the many successful applications of Hagan Auto- 
matic Control is simulating flight conditions for testing 
jet engine components. 

The automatic control system changes test chamber 
pressure (on a programmed basis), from sea level to 
80,000 feet in three minutes. The program can be stopped 
at any altitude setting, for automatic control of a steady 
test chamber pressure. 

For this installation, a programmed pneumatic signal 
dictates test chamber pressure to a regulator for conversion 
into a controlling signal to a hydraulic pilot valve. This, in 


turn, directs high pressure oil to a linear travel power unit 
for extremely fast and accurate operation of the controlling 
damper. 


This Is Important 


The same Hagan Automatic Control System is ready 
now for simulating flight to 80,000 feet in six seconds. 

With the equivalent system utilizing Hagan electronic 
control elements, programmed trajectories from sea level 
to 100,000 feet in three seconds are obtainable. 


Hagan Corporation 


HAGAN 
HALL 


BUROMIN 
CALGON 


AERONAUTICAL AND SPECIAL PRODUCTS DIVISION 
HAGAN BUILDING, PITTSBURGH 30, PA. 


Control Systems for Automotive andAeronautical Testing Facilities 
Ring Balance Flow and Pressure Instruments 

Metallurgical Furnace Control Systems 

Boiler Combustion Control Systems 
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Operational Economics of Scheduled 
Helicopter Transportation. Robert L. 
Cummings, Jr. Aero. Eng. Rev., June, 
1954, p. 66. 

The Performance after Power Failure 
of a Helicopter with Blade Pitch Control. 
I, Il—Performance of Hoverfly I During 
Transition from Powered Flight to Autoro- 
tation. F. O’Hara and H. A. Mather. 
Gt. Brit., ARC R&M 2797 (Sept., 1951), 
1953. 16pp. BIS, New York. $1.15. 

Resonant Vibration of Helicopter Rotor 


Blades. J. Morris. Gt. Brit., ARC R@M 
2801 (June, 1950), 1954. 4 pp. BIS, 
New York. $0.40. 

Safety 


Management’s Economic Interest in 
Safety. Carl M. Christenson. IAS 22nd 
Annual Meeting, New York, Jan. 25-29, 
1954, Preprint 460. 13 pp. Members, 
$0.35; nonmembers, $0.75. 


Fires 


Determination of Means to Safeguard 
Aircraft from Power-Plant Fires in Flight. 
VI—The North American Tornado (Air 
Force XB-45). C. M. Middlesworth. 
U.S.,CAA TDR 221, Mar., 1954. 57 pp. 

Proposed Fire Prevention Recom- 
mendations for Fueling Aircraft While on 
the Ground. NFPA Bul. 78—A (Rev.), 
June, 1952. 6 pp. 

Static Electricity During Transfer of 
Flammable Liquids. George F. Prussing. 
NFPA Bul. 84, June, 1952. 8 pp. 

USAF Crash Rescue Training. Albert 
C. Peterson. NFPA Bul. 85, June, 1952. 
8 pp. Fire prevention methods and other 
factors. 


Structures 


L’Algorithme de Gauss Modernise et 
son Application 4 des Systémes d’Equa- 
tions Linéaires Dégénérés ou Mal Ordon- 
nés. R. Kappus. France, ONERA NT 
11, 19538. 33 pp. 12 refs. In French. 
Gauss’s revised algorithmic method to solve 
linear or unrestrained systems of equations 
as applied in stress and deformation 
analysis of aircraft. 

An Approach to the Buffeting of Aircraft 


Structures by Jets. John W. Miles. 
IAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 435. 19 pp. 


14 refs. Members, $0.50; nonmembers, 
$0.85. Analysis of the stress spectrum 
and of the ‘‘equivalent fatigue stress” of an 
elastic structure subjected to random 
loading. 

The Minimum Weight of Certain Re- 
dundant Structures. G. Sved. Austral- 
ian J. Appl. Sci., Mar., 1954, p. 1. 

Propagation of Longitudinal Deformation 
Waves in a Prestressed Rod of Material 
Exhibiting a Strain-Rate Effect. Robert 
J. Rubin. J. Appl. Phys., Apr., 1954, p. 
528. Qualitative analysis of the disper- 
sion phenomenon in plastic-wave prop- 
agation, for the case of a system consist- 
ing of a semi-infinite rod subjected to end 
impact. 


Beams & Columns 


Calcolo delle Vibrazioni Flessionali dell’- 
Albero dei Motori a Doppia Stella (On the 
Calculation of Flexural Vibrations of the 


Crankshaft of Double-Row Radial En- 
gines). Giovanni Corbetta. L’Aerotec- 
nica, Feb., 1954, p. 23. In Italian. 

A Method of Moment Distribution by 
Graphical Analysis. L. S. Srinath. J. 
RAeS, Apr., 1954, p. 302. Solution of the 
continuous beam problem by Cross’s 
method to check validity of graphical 
analysis. 

Postbuckling Behavior of Axially Com- 
pressed Circular Cylindrical Shells. Jo- 
seph Kempner. J. Aero. Sci., May, 1954, 
p. 329. Extension of investigations by 
von Karman, Tsien, Michielsen, Leggett, 
and Jones. 

Tubes of Optimum Bending Stiffness: 
An Analogy. H. B. Howard. J. RAeS, 
Apr., 1954, p. 296 


Cylinders & Shells 


An Analysis of the Stiffness and Opti- 
mum Weight-Stiffness of Tubes with In- 
clined Ribs. A. H. Hall. Canada, NAE 
LR-89, Jan. 4, 1954. 40 pp. 

The Deformation of a Thin Material 
Shell of Non-uniform Thickness by a 
Detonation Wave; Description of the 
Problem and the Theoretical Basis for its 
Solution. G. E. Hudson. Commun. on 
Pure & Appl. Math., Feb., 1954, p. 207. 
Calculation of the shape of the deformed 
shell. 

Interpretation of Photoelastic Transmis- 
sion Patterns for a Three-Dimensional 
Model. D.C. Drucker and W. B. Wood- 
ward. J. Appl. Phys., Apr., 1954, p. 
510. Extension of O’Rourke and Saenz 
investigations on photoelastic determina- 
tion of quenching stresses in long circular 
cylinders and spheres. 

The Open Tube; A Study of Thin- 
Walled Structures such as Interspar Wing 
Cut-outs and Open-section Stringers. 
John H. Argyris. Aircraft Eng., Apr., 
1954, p. 102. Survey of St. Venant tor- 
sion problems and analysis of shear-strain 
effects. 

A Shell Analogy for Framed Domes. 
L. H. Mitchell. Australia, ARL S@M 
Note 208, Dec., 1953. 13 pp. 

Stress Chart for Thick Cylinders. H. 
M. Durham. Prod. Eng., Apr., 1954, p 
213. With a comparison of different for 
mulas. 


Elasticity & Plasticity 


Fundamental Principles and Methods of 
Thermo-Elasticity. W.S. Hemp. (Bris- 
tol Conf. on Thermal Stress, Jan. 8, 1954, 
Paper.) Aircraft Eng., Apr., 1954, p. 126. 

The Necking of a Tension Specimen in 
Plane Plastic Flow. E. T. Onat and W. 
Prager. J. Appl. Phys., Apr., 1954, p. 
491. Use of a linearized version of the 
equations of plasticity to study a material 
treated as perfectly plastic, neglecting 
factors of elastic strains 

On Inelastic Thermal Stresses in Flight 
Structures. Alfred M.  Freudenthal. 
IAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 429. 10 pp 
10 refs. Members, $0.35; nonmembers, 
$0.75. Elasticity-plasticity analysis of the 
stability of columns at elevated tempera- 
tures and of load stresses in beams and 
rotating disks for the effect of creep. 

On the Concept of Stability of Inelastic 
Systems. D.C. Drucker and E. T. Onat. 
IAS 22nd Annual Meeting, New York, 


ENGINEERING REVIEW 


19358 
Jan. 25-29, 1954, Preprint 427. 11 pp 
Members, $0.35; nonmembers, $0.75 


Comparison of static and kinetic criteria 
and discussion of differences between 
buckling in the plastic range and of the 
classical elastic instability problem. 

The Problem of Thermal Stresses in 
Aircraft Structures. E. Loveless and A 
C. Boswell. (Bristol Conf. on Thermal 
Stress, Jan. 7, 1954, Paper.) Aircraft 
Eng., Apr., 1954, p. 122. Analysis of the 
effects of temperature variations on struc 
tural components taking into account both 
long period and short period effects. 

Strength Under Combined Tension and 
Bending in the Plastic Range. J. M 
Frankland and R. E. Roach. JAS 22nd 
Annual Meeting, New York, Jan. 25-29, 
1954, Preprint 428, 15 pp. 
$0.50; nonmembers, $0.85. 


Members, 


Plates 


Buckling of a Right-Angled Isosceles 
Triangular Plate in Combined Compres- 
sion and Shear (Perpendicular Edges 
Simply Supported, Hypotenuse Clamped). 
W. H. Wittrick. Australia, ARL Rep. 
SM. 220, Nov., 1953. 14 pp. 

Critical Energy Rate Analysis of Frac- 
ture Strength. G. R. Irwin and J. A. 
Kies. Welding J. Res. Suppl., Apr., 1954, 
p. 193-s. Review of mechanical concepts 
basic to fracture problems, with illus- 
trative flat-plate tests; application to large 
welded structures. 

De Experimentele Bepaling van de 
Meedragende Breedte van Vlakke Platen 
in het Elastische en het Plastische Gebied. 
II. M. Botman. Netherlands, NLL Rep. 
S. 438, Jan., 1954. 55pp. Experimental 
determination of the effective width of 
flat plates in the elastic and plastic range 

A Note on Partially Fixed Long Rec- 
tangular Plates Under Uniformly Distrib- 
uted Loads. C. V. Joga Rao and J. V 
Rattayya. J. Indian Inst. Sci., Sect. B, 
Apr., 1954, p. 43. 

Prediction of Ultimate Strength of Skin- 
Stringer Panels from Load-Shortening 
Curves. Norris F. Dow and Roger A 
Anderson. JAS 22nd Annual Meeting, 
New York, Jan. 25-29, 1954, Preprint 
431. 19 pp. Members, $0.50; nonmem 
bers, $0.85. Includes NACA comparative 
test data for varied-size panels and ma- 
terials varying from */, hard 18-8 stainless 
steel to FS-1h magnesium alloy. 

Results of Edge-Compression Tests on 
Stiffened Flat-Sheet Panels of Alclad and 
Nonclad 14S-T6-, 24S-T3, and 75S-T6 


Aluminum Alloys. Marshall Holt. U.S., 
NACA TN 3023, Apr., 1954. 18 pp. 


Testing 


Determination of Loads in the Presence 


of Thermal Stresses. Samuel Levy 
IAS 22nd Annual Meeting, New York, 
Jan. 25-29, 1954, Preprint 430. 11 pp 
Members, $0.35; nonmembers, $0.75 


Development of a technique and formulas 
to measure the axial and shear loads and 
the bending moment from the output of 
temperature-compensated gages located at 
specified positions on the structure. 

Investigation on the Strength of 24 S-T 
Alclad Riveted and Bolted Lap Joints at 
Rapidly Applied Loads. J. P. Benthem 
and R. Kruithof. Netherlands, NLL Rep. 
S.415, July, 1953. 17 pp. 
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~ Waldes Truare Rings Cut Costs $3.26 per Unit, 


Reduce Size and Weight of Air Cylinder! 


OLD STYLE air cylinder, with thread-secured head, required 
costly tapping, chasing and assembly operations. Also, satisfactory 
maintenance of packing unit necessitated use of pipe wrenches on 


painted surfaces. 


WALDES TRUARC RINGS PERMITTED 
THESE SAVINGS 


Production Time Cut..17 minutes 
Weight 1% Ib. 
Length Shortened....... 112 inches 
Goat $3.26 unit 


and easy. 


® The A. K. Allen Company of 
Brooklyn, New York, maker of 
AllenAir cylinders, now uses two 
Waldes Truarc Inverted Rings 
(series 5008) to secure heads 
rigidly within tubes. 

= TRUARC Rings, in this applica- 
tion, are ground parallel by A. K. 
Allen to .001 tolerance. In a static 
hydraulic bursting test, the 3” unit 
(recommended for 350 p.s.i.) with- 
stands a pressure of 2000 p.s.i. 
And at bursting-point, the brass 


NEW cylinder head is secured with precision-ground Waldes Truare 
Rings. This produces perfect alignment of head within the housing, 
difficult to obtain with screw-thread seating. Maintenance is quick 


groove gives way; the Truarc Ring 
remains intact. 

@ Waldes Truarc Retaining Rings 
are precision-engineered . . . quick 
and easy to assemble and to dis- 
assemble. They can be used over 
and over again. There’s a Waldes 
Truarc Ring to answer every fas- 
tening problem. 

® Find out what Waldes Truarc 
Retaining Rings can do for you. 
Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool 


SEND FOR NEW CATALOG T 

— Waldes Kohinoor, Inc., 47-16 Austel PI., L.1.C.1,N.Y. 
WALDES Please send me the new Waldes Truarc Retaining | 

Ring catalog. | 
| (Please print) | 

| 

REG. U. S. PAT. OFF, 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | __ Business Address.............. Ub bicarccienessendelosecnuseiaxssexessegussatin 
2.441.846; 2.455,165+ 2,483,300: 2.483.383: 2.487.802: 2,487,803; 2.491.306: 2.509.081: | = | 
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Records of Major Strength Tests. 
P. B. Walker. Gt. Brit., ARC R&M 2790 
(July, 1949), 1954. 5 pp. BIS, New 
York. $0.50. Experimental analyses of 
wing and fuselage systems; review of 
safety, design efficiency, and other factors. 

Le ‘‘Vibrator’’ Nouvel Excitateur de 
Vibrations. G. Hentschel and S. Schweiz- 
erhof. La Recherche Aéronautique, 
Jan.-Feb., 1954, p. 51. (Also, abridged in 
English, in Engr. Dig., Apr., 1954, p. 139.) 
In French. Basic operational principles 
and design characteristics of a torsional 
exciter for dynamic fatigue and vibrational 
testing; comparison with electromagnetic 
systems. 


Wings 


Deflection and Stress Analysis of Thin 
Solid Wings of Arbitrary Plan Form with 
Particular Reference to Delta Wings. 
Manuel Stein, J. Edward Anderson, and 
John M. Hedgepeth. (U.S., NACA TN 
2621, 1952.) U.S., NACA Rep. 1131, 
1953. 14 pp. 

An Introduction to Structural Analysis 
of High Speed Wings. Ph. J. Theodo- 
rides. U. Md. Inst. Fluid Dynamics & 
Appl. Math. TR BT14, June 22, 1953. 
42 pp. 10 refs. Review of the status of 
experimental studies of problems covering 
aircraft and missiles in high subsonics and 
beyond, taking into account aerodynamic, 
aeroelastic, and structural principles and 
dynamic, static, stability, and control 
factors. 

The Root Section of a Swept Wing; a 
Problem of Plane Elasticity. B.C. Hos- 
kin and J. R. M. Radok. Australia, ARL 
Rep. SM.219, Nov., 1953. 40 pp. Musk- 
helishvili methods used to solve stress prob- 
lems under varying degrees of torsion and 
bending. 

Stress Concentration in Swept Wing 
Panels Using Photoelastic Models. G. 
M. Coiley. Coll. of Aeronautics, Cran- 
field, Rep. 78, Mar., 1954. 28 pp. 

Testing and Analysis of a 60° Swept 
Back Wing with Ribs Parallel to the Line 
of Flight. D. Howe. Coll. of Aeronau- 
tics, Cranfield, Rep. 66, Aug., 1953. 80 
pp. Details of structural tests, including 
data on deflections and strains. 

Thermo-Elastic Stress Effects Due to 
Aerodynamic Heating in Supersonic 
Wings. I—Effect of Aircraft Parameters 
on Structural Temperatures, Stresses, and 
Defiections. Franklin P. Durham. II 


Determination of Temperatures, Stresses 
and Deflections for Various Heat Flow 
Cases. B.T. Arnberg, M. A. Brull, F. P. 
Durham, D. L. Loving, R. C. Maydew, 
H. W. Sibert, and F. A. Stephenson. 
III—Experimental Investigation of the 
Distribution of Temperature, and Thermal 
Stresses and Defiections. D. L. Loving 
and F. A. Stephenson. USAF WADC 
TR 6351, Aug., 1953. 61, 324, 194 pp. 
91 refs. 


Thermodynamics 


Recherches sur les Limites d’Inflam- 
mabilité de Vapeurs de Composés Solides; 
l'Inflammation Electrique des Mélanges de 
Vapeurs de Naphtaléne et d’Anhydride 
Phtalique avec l’Air. Lucien Dollé. 
France, Min. de Il’ Air PST 287, 1953. 86 
pp. 72 refs. In French. Quantitative 
analysis of inflammability limits in terms 
of the functions of varying pressures and 
temperatures, with an interpretation of 
results according to the Bechert theory. 

Variation of Spontaneous Ignition De- 
lays with Temperature and Composition 
for Propane-Oxygen-Nitrogen Mixtures 
at Atmospheric Pressure. Joseph L. 
Jackson and Richard S. Brokaw. U.S., 
NACA RM E54B19, May 4, 1954. 29 pp. 
20 refs. 


Heat Transfer 


Calculation of Transient Temperatures 
in Pipes and Heat Exchangers by Numeri- 
cal Methods. G. M. Dusinberre. Trans. 
ASME, Apr., 1954, p. 421. Development 
of methods used as explicit iteration for- 
mulas and computational guides. 

Growth of a Vapor Bubble in a Super- 
heated Liquid. H. K. Forster and N. 
Zuber. J. Appl. Phys., Apr., 1954, p. 
474. 11 refs. Formulation and discus- 
sion of the integro-differential equation to 
solve the heat-transfer problem. 

The Growth of Vapor Bubbles in Super- 
heated Liquids. M. S. Plesset and S. A. 
Zwick. J. Appl. Phys., Apr., 1954, p. 
493. ONR-supported study at CIT. 

The Heat Transfer by Convection from 
a Hot Gas Jet to a Plane Surface. Kk. P 
Perry. Chartered Mech. Engr., Apr., 
1954, p. 207. Abridged 

Heat Transfer, Diffusion, and Evapora- 
tion. Wilhelm Nusselt. (ZAMM, Apr., 
1930, p. 105.) U.S., NACA TM 1367, 
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Apr., 1954. 37 pp. 20 refs. Transla 
tion. Extension of previous investiga- 
tions on the general similiarity of heat- and 
mass-transfer phenomena. 

Rapid Measurements of Thermal Dif- 
fusivity. G. E. McIntosh, D. C. Hamil. 
ton, and W. L. Sibbitt. Trans. ASME, 
Apr., 1954, p. 407. 12 refs. Experi. 
mental periodic heat-flow tests on speci- 
mens of Armco iron, titanium, zirconium, 
and Haynes Stellite 25 in the 1000°-2000 
F. temperature range. 

Thermal Lags in Flowing Systems Con- 
taining Heat Capacitors. J. W. Rizika 
Trans. ASME, Apr., 1954, p. 411. Pro- 
cedural analysis for the case of the parallel 
flow heat exchanger partially treated 

Transient Temperatures in Heat Ex- 
changers for Supersonic Blowdown Tun- 
nels. Joseph H. Judd. U.S., NACA 
TN 3078, Apr., 1954. 35 pp. 


Water-Borne Aircraft 


Water Performance of a Four-Engined 
Flying Boat with Step Fairings of Length 3, 
6 and 9 Times the Step Depth. G. J 
Evans, A. G. Smith, R. A. Shaw, and W 
Morris. Gt. Brit., ARC R&M 2868 (Apr., 
1941), 1953. 28 pp. BIS, New York 
$1.70. 


Wind Tunnels & Research 
Facilities 


Chemical Solids as Diffusible Coating 
Films for Visual Indications of Boundary- 
layer Transition in Air and Water. J. D 
Main-Smith. Gt. Brit., ARC R@&M 2755 
(Feb., 1950), 1954. 16 pp. BIS, New 
York. $1.15. Flow visualization tech- 
niques in aerodynamic and hydrodynamic 
research. 

Il Tunnel a Fumo dell’Istituto di Cos- 
truzioni Aeronautiche dell’Universita di 
Napoli. Luigi Pascale. L’Aerotecnica, 
Feb., 1954, p. 16. In Italian. The flow 
visualization apparatus at the Inst. of 
Aero. Eng., U. of Naples, with a smoke 
tunnel working section of 87 by 57 by 10 
cm. 

Two-dimensional Wind-tunnel Inter- 
ference. L. G. Whitehead. Gt. Brit., 
ARC R&M 2802 (June, 1950), 1954. 15 
pp. BIS, New York. $1.15. For the 
case of bodies set at zero incidence in the 
center of the tunnel flow. 


Changes of Address 


Since the Post Office Department does not as a rule forward magazines to forwarding addresses, 
it is important that the Institute be notified of changes in address 30 days in advance of publishing 
date to ensure receipt of every issue of the Journal and Review. 

Notices should be printed legibly and sent directly to the Institute of the Aeronautical Sciences, 
Inc., 2 East 64th Street, New York 21, N.Y. 
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Big things are happening at Lockheed. 
That's why: 


Lockheed in California 
increases engineering staff 


Diversification at Lockheed is again resulting in 
more and better careers for engineers. 

Already 11 models are in production — huge luxury 
airliners, transports, trainers, bombers, radar 
search planes. 


Now Lockheed has new aircraft of the future coming 
up — the XF-104, a lightweight jet fighter; the 
XFV-1, a vertical rising plane; the Universal Trainer, 
a versatile new jet fighter-trainer. In addition, 
continuing development on the Super Constellation 
and other classified activities require a larger staff. 


These new development projects offer engineers 
outstanding opportunity for achievement and 
promotion. To engineers who seek that opportunity, 
Lockheed offers: 


1. Increased pay rates now in effect 


2. Generous travel and moving allowances 
3. An unusually wide range of extra 
employe benefits. 
4. The chance for you and your family 
to enjoy life in Southern California. 


Lockheed invites inquiries from Engineers who seek —_ 


opportunity for achievement. Coupon below is for 
your convenience. 


Lockheed 


AIRCRAFT CORPORATION 
BURBANK °* CALIFORNIA 


Lockheed has career openings for: 
Servomechanisms and Autopilot Research Engineers 


with a degree in Electrical Engineering and experience in 
research and testing of servomechanisms and autopilots. 


Aircraft Design Engineers 
for structural, mechanical or hydraulic design. To qualify, 
you need an engineering degree and experience in above 
or related fields. 


Aerodynamicists 
with a degree in Aeronautical Engineering and experience in 
sonic and supersonic performance and stability control. 


Thermodynamicists 
with a degree in Aeronautical or Mechanical Engineering 
and extensive experience in aircraft thermodynamics. 


Aircraft Maintenance Design Engineers 
for expert advisory guidance in maintenance design aspects. 
To qualify, you need extensive aircraft maintenance 
design experience, military or commercial. This position 
commands a high salary. 


Electro-Mechanical Design Engineers 


for important research and development on servomechanisms, 
autopilots and flight simulation. To qualify you need a 
degree in Electrical Engineering and at least two years’ 
experience. 


Electrical Design Engineers 
with a degree in Mechanical or Electrical Engineering and 


experience in 1) aircraft circuit development and electrical 
design or 2) experience in design of electrical and electronic 


equipment installation. 


Mr. E. W. Des Lauriers, Dept. AER-7 

Lockheed Aircraft Corporation 

1708 Empire Avenue, Burbank, California 

Dear Sir: 

Pleaségend me your Lockheed brochure describing life 
and work at Lockheed in Southern California. 


My name 


I am applying for’. . ‘Qgme position in this advertisement 
which fits your training and experience ) 


My street address 2 


My city and state 
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DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIM! 
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It was a job that couldn’t be done. But, AC is proud that it was done 
. . and done in less than scheduled time. 


AC was among the first to be given the job of producing complex 
electro-mechanical units for the Armed Forces. And from that 
moment on, a relentless war has been waged against time in every 
phase of the operation — research — development — production. 


Today, the record of AC’s defense group speaks for itself. The 
quality and volume of “A” series Gun-Bomb-Rocket Sights — A-1A 
Bombing Navigational Computers — T-38 Skysweeper Fire Control 
Systems bear witness to that organization’s efficiency. 


If you have a problem in the field of complex, high-precision 


electro-mechanical devices, perhaps AC can be of assistance. Why 
not give us a call? 


AC SPARK PLUG DIVISION KSI GENERAL MOTORS CORPORATION 


FLINT, MICHIGAN 
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Aeronautical Reviews 


Principles of Aerodynamics 


By Daniel O. Dommasch. New 
York, Pitman Publishing Corpora- 
tion, 1953. 389 pp., figs. $7.50 


Professor Dommasch states in the 
preface of his new book: “‘It is im- 
practicable for the individual to keep 
pace with the specialized results which 
are appearing, but is essential that 
he understand the principles and pro 
cedures from which these results are 
developed. Principles and procedures 
are not nearly so specialized as their 
results and it is possible to study and 
understand most of them without 
straining one’s capability beyond rea 
sonable limits. The fundamental 
physical laws are few in number, may 
be precisely set forth, and normally, may 
be understood with little difficulty.” 
That is a fair statement of the situ 
ation, if one does not quibble over 
the precise meaning of the last two 
words. 

Professor Dommasch has demon 
strated that it is possible to explain 
most of the basic aerodynamic theory 
without going too deeply into rigorous 
mathematics. The explanations are 
clear and properly complete rather 
than concise. The author knows from 
experience the points that a student 
finds difficult. These points have 
been given special treatment. The 
general level of the treatment is ex- 
cellent. 

Principles of Aerodynamics is in- 
tended to be used as a textbook in 
theoretical aerodynamics and to cover 
a lot of ground in the process. That 
puts both the author and the reviewer 
on the spot. It is much easier to 
write or to review a specialized text 
where the limitation in scope tends 
to emphasize the real contribution. 
In this case, the book appears well 
adapted to serve as an intermediate 
text. For a book of this size (389 
pages) the ground covered is really 
surprising. Most of the basic theory 
in both incompressible and compres 
sible flow has been covered, at least 
to the point where the student can 
understand the logic and mathematics 
involved. There are advantages and 
disadvantages in such a treatment. 
The advantages are concerned with 
the ability to set up a unit ¢gourse 
With a single text. The disadvan- 
tages are due to the necessity for a 
definite limitation on the detail that 


— BOOKS 


can be handled. The general ap- 
plicability of such a text depends 
therefore on how well it can be fitted 
into the educational pattern of a 
particular school. Essentially this 
is a matter of emphasis. Principles 
of Aerodynamics is concerned more 
with the understanding of the basic 
material than with delving into mathe- 
matical detail. The average engineer, 
and perhaps the average undergrad- 
uate student, would prefer to have 
it that way. However, this runs 


counter to a strong trend and is a 
subject that can evoke much con- 
troversy. 

Although Principles of Aerody- 
namics is a textbook, it will have 
more than passing interest to aero- 
nautical engineers as a convenient, 
easily, understood reference work. 
The aeronautical engineer often needs 
such help these days. 

Capt. WALTER S. DIEHL 
USN (Ret.) 
Washington, D.C. 


Book Notes 


ELECTRIC EQUIPMENT 


D.C. Power Systems for Aircraft. R. H 
Kaufmann and H. J Finson New York, 
John Wiley & Sons, Inc., 1952. 202 pp., illus 
diagrs., figs. $5.00 

The authors study aircraft power systems from 
the point of view of how the individual electrical 
devices work together to make up the complex 
power system. They explain the practices gen 
erally used by engineers in the field, analyze 
their worth on the basis of performance data ob 
tained in actual flight tests, and express them as 
general principles that the reader can apply to 
specific design and operation problems. Their 
work is based both on theoretic analysis and on 
flight and laboratory tests made by the authors 
and their associates at General Electric and at 
the Air Force laboratories at Wright Field 
The authors use a minimum of mathematics in 
developing operating theory. They rely on per 
formance data from actual flight tests to dis 
cover and point out the basic performance quali 
ties of d.c. power systems. They interpret and 
extend the data through the use of logic, and ex- 
press the final relationships in simple mathe- 
matics and in the form of easily interpreted curves 
and charts. References are given at the ends of 
chapters 


ELECTRONICS 


Active Networks. Vincent C. Rideout. New 
York, Prentice-Hall, Inc., 1954. 485 pp., 
diagrs., figs. $10.65. 


For Information on IAS | 
Library Service Facilities, | 
see page 91 
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The treatment in this work is intended to cover 
not only vacuum-tube networks, but also the 
fundamentals of all networks capable of amplifi 
cation. The chief emphasis is on vacuum-tube 
circuits as applied to communication and control 
engineering, but the transistor is also dealt with 
in considerable detail, and sections have been in 
cluded on thyratrons, magnetic amplifiers, and 
Much of 
the material in the. text has been used in mimeo- 


the position-control servomechanism 


graphed form in a course for senior electrical en- 
gineering students given at the University of 
Wisconsin during the past several years 

Essentials of Microwaves. Robert B. Much 
more. New York, John Wiley & Sons, Inc., 
1952. 236 pp., illus., diagrs. figs. $4.50. 

This book, written by a member of the tech 
nical staff in the Research and Development Lab 
oratories, Hughes Aircraft Company, presents the 
physical principles that underlie the operation 
of all microwave devices. The author stresses 
the physical picture and presents concepts in 
words rather than in mathematics. In accordance 
with this aim, over 200 illustrations have been 
employed. 

Antennas: Theory and Practice. Sergei A 
Schelkunoff and Harald T. Friis. New York, 
John Wiley & Sons, Inc., 1952. 639 pp., diagrs., 
figs. $10. 

This book deals with antennas of various types 
in various frequency ranges, offering a thorough 
treatment of the basic ideas and techniques neces- 
sary to understand antenna behavior. Com- 
bining a thorough discussion of antenna prin- 
ciples and the theory of radiation with practical 
applications, it stresses physital ideas and pictures 
as well as methods of quantitative analysis. It 
has been written primarily for students and 
practitioners of radio engineering, but no special- 
ized engineering background is required for under 
standing it. The book should be intelligible to 
students of applied mathematics and physics and 
to mathematical consultants in industry. 

Advanced Antenna Theory. Sergei A. Schelk- 
unoff. New York, John Wiley & Sons, Inc., 
1952. 194 pp., figs. $6.50. 

Advanced Antenna Theory presents in rigorous 
fashion the theory behind antenna behavior and 
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If you are one of a select group of men that can offer 
valuable contributions to its application and effects, 
why not look into Fairchild’s career opportunities? 


You probably know that Fairchild is now producing 
the C-123 Avitruc, as well as the world-famous C-119 
Flying Boxcar. But did you know that reconnaissance 
aircraft ... jet fighters ... and jet bombers and trans- 
ports are on the drawing boards too? These diversified, 
stimulating assignments increase the inventive chal- 


lenge to Fairchild’s team of qualified aerodynamicists. 


Gracious country living only minutes away from urban 
Baltimore or Washington ... paid pension plan... an 
excellent salary with paid vacations .. . an ideal work- 
ing environment .. . generous health, hospitalization 
and life insurance .. . and the many other benefits of 
a progressive company add to the pleasure of working 


with Fairchild. 


You'll be investing wisely in a secure future if you take 
time today to write to Walter Tydon, Chief Engineer, 
outlining your quali- 
fications. Your cor- 
respondence will be 
kept in confidence, 
of course. 


AIRCHILD 
Division 


MARYLAND 


broad-band antenna design and serves as a re 
view of current trends in antenna research 
development. Dr. Schelkunoff divides his ma 
terial into six sections: Spherical Waves 
Mode Theory of Antennas, Sphervidal Antennas 


and 


Integral Equations, Cylindrical Antennas, and 
Natural Oscillations. This volume contains 
much hitherto unpublished material. Stressing 


physical interpretations of the mathematical 
methods employed, the author emphasizes the 
method based on spherical wave functions be 
cause it is applicable to many problems and 
has a particularly simple physical significance 


HISTORY 


Flight; A Pictorial History of Aviation. Bald 
win H. Ward, Editor Los Angeles, Year, Inc 
1953 192 pp., illus. $10. (IAS members may 
purchase cepies from the publishers at a special 
price of $5.95 each, plus 25¢ postage 

This pictorial history of aviation, published 
during the 50th anniversary year of powered 
flight, contains 1,300 pictures and over 75,000 
words of caption and text. In the gathering o 
illustrations and information for this work, many 
private and public collections of photographs 
documents, and source material were searched 


and many authorities were consulted The book 
is divided into eight sections, each covering an 
important period of development, as follows 
Balloons and Gliders; Wright Brothers’ Era 
(1903-1913); First World War 1914-1918); 
Courageous Twenties (1919-1929): Age of Com 
mercial Aviation (1930-1938); World War II 
(1939-1945); Post-War Era; and The Future 
Each section is prefaced by statements from 
aviation pioneers and leaders. Added reference 
value is provided by a detailed index and a com 
pilation of the world’s principal aeronautical 
collections and libraries. 


MATERIALS 


Silicones and their Uses. Rob Roy McGregor 
New York, McGraw-Hill Book Company, 1954 
285 pp., illus., diagrs., figs. $6.00 

For engineers, designers, and all who use 
silicones, this volume provides a correlated source 
of the available information on properties, prep 
aration, and applications, treated as nontechni 
cally as possible for maximum understanding and 
usefulness. Representative industries and the 
uses they are making of silicones are tabulated 
and techniques of application are shown rhe 
author is Administrative Fellow, Mellon Institute 

Metal Data. S. L. Hoyt. 2nd Ed. New 
York, Reinhold Publishing Corporation, 1952 
518 pp., illus., diagrs., figs. $10. 

This new edition of the author's Vetals and 
Alloys Data Book not only includes the most 
recent information available, but offers new data 
on such topics as hardenability of H-steels, re 
cently developed super alloys for high-tempera 
ture stress members, and other new alloys The 
material is offered in tabular form with a mini 
mum of descriptive text. Nearly 700 tables and 
graphs are presented. 


MATHEMATICS 


Theory of Functions of Real Variables. Henry 
P. Thielman. New York, Prentice-Hall. Inc 
1953. 203 pp., figs. $6.65 

The object of this course is to familiarize the 
reader with the fundamental concepts and methods 
and to introduce him to the postulational ap 
proach to various mathematical theories Prot 
lems are included in the body of the book wher« 
ever they arise naturally. Special emphasis 
has been placed on existence proofs. The topics 
considered are those that are generally included 
in standard mathematics courses for first-year 
graduate students and advanced undergraduates 

Introduction to the Theory of Finite Groups. 
Walter Ledermann. 2nd Rev. Ed. New York 
Interscience Publishers, Inc., 1953. 160 
$1.55 


pp 


The purpose of this book is to introduce the 
reader to some of the fundamental concepts and 
results of the theory of finite groups. By limiting 
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the range of topics the exposition has been kept 
on an elementary level so that the book will meet 
the needs of students who have had no previous 
acquaintance with the subject. Special atten 
tion is paid to the construction and study of par- 
ticular groups, including those that arise in 
geometry and arithmetic; these serve to illustrate 
the more abstract ideas of the general theory 
Permutation groups are discussed in some detail 
but no mention is made of group characters 


METEOROLOGY 
Physical Meteorology. John C. Johnson 
New York, The Technology Press of the Massa 


John 
diagrs., figs 


Institute of Technology and 
1954. 393 pp., 


chusetts 
Wiley & Sons, Inc., 
$7.50 

The book is designed to meet the needs of re 
search workers in the fields in which the atmos 
phere plays a significant role At the same time, 
it is planned to fill the requirements of profes 
sional meteorological courses at the college level 
Extensive bibliographies cover original sources, 
and recent additions to the 
author is Research 
of Physical 


important surveys 
The 
Laboratory 


literature Associate, 


Research Electronics, 

Tufts College 
Contents 1 

Scattering in the 


Atmospheric Refraction. (2) 


Atmosphere. (3) Theory of 


Atmospheric Visibility. (4) Radiation Processes 
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in the Earth's Atmosphere. (5) Radiation Stud- 
ies and the Heat Budget of the Earth. (6) Re 
fraction and Diffraction by Atmospheric Sus- 
pensoids, Atmospheric Optics. (7) The Physical 
Conditions Attending the Formation of Cloud 
Particles. (8) Natural and Artificially Stimu 
lated Precipitation, Icing of Aircraft, and Radar 
Meteorology. (9) Atmospheric Electricity. (10) 
The Ionosphere and the Ozonosphere. (11) The 
Temperature, Density, Pressure, and Humidity 


of the Upper Atmosphere. Appendix. Index. 
PRODUCTION 
Welding Engineering. Boniface E. Rossi 


New York, McGraw-Hill Book Company, Inc., 
1954. 756 pp., illus., diagrs., figs. $8.00. 

The beok aims to familiarize the student or 
beginner with fundamental facts 
welding; to give those in the welding field a wider 
understanding of the process; and to provide a 
of reference for the draftsman, 
executive, and 


concerning 


useful source 


designer, engineer, researcher, 
anyone else seeking information on welding and 
its applications. Treatment is technical and 
practical. Material in this text has been tried 
in lecture form during the past five years by the 
author in his welding course at the Industries 
Training School, Stevens Institute of Technol 


ogy. 
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Welding Processes and Procedures. Joe L 
Morris. New York, Prentice-Hall, Inc., 1954 
248 pp.., illus., diagrs., figs. $5.00 


The author has prepared this book for those 
groups attending colleges that offer brief courses 
in welding, and for technical institutions and the 
more advanced vocational schools. The arrange- 
ment relating to the more important welding proc- 
esses is as follows: (1) history, (2) description, 
(3) details of use, (4) applications and limitations 
The practicing engineer and the industrial worker 
will also find the book useful because of its manner 
of presenting welding processes and procedures 


STRUCTURES 


Theory and Experiments on the Elastic Overall 
Instability of Flat Sandwich Plates (Doctoral 
Dissertation). F. J. Plantema. Delft, Nether- 
lands, Technische Hogeschool, May, 1952. 67 
pp., illus., diagrs., figs. 

In the first part of this thesis a method is dis 
cussed which was developed from 1948 onwards 
and has been applied with success in a number of 
cases. To verify the computed results experi- 
mentally, a program of compression tests was 
carried out at the Nationaal Luchtvaartlabora- 
torium, Amsterdam. These tests are dealt with 
in the second part, where also the theoretical and 
experimental results are compared and the prob 
able explanation of the discrepancies is discussed 


Aeronautical Engineering Index - 1952 

1950, 1949, 1948, 1947 (each) 
Second International Aeronautical Conference Proceedings 
First Convertible Aircraft Congress Proceedings 


Second Convertible Aircraft Congress Proceedings.................. 


Seventeenth Wright Brothers Lecture—The First Half-Century of Flight in America, Glenn L. Martin 
(Reprinted from the February, 1954, JOURNAL OF THE AERONAUTICAL SCIENCES) 


Sixteenth Wright Brothers Lecture—Technical Trends in Air Transport, William Littlewood (Reprinted 
from the April, 1953, JOURNAL OF THE AERONAUTICAL SCIENCES) 


The Earth's Atmosphere, H. E. Roberts, including 20- by 16-in. colored chart (Reprinted from the 
October, 1949, AERONAUTICAL ENGINEERING REVIEW) 


Index to Books on Selected Technical Subjects in the IAS Library (up to 1950), unbound 


*Add $1.00 for orders outside the U.S.A. 


These may be obtained by writing to 


Special JAS Publications 


“Fifty Years of Flight"—A Chronicle of the Aviation Industry in America, 1903-1953, Welman A. 
ed (Published by Eaton Manufacturing Company. 


Reprinting and Distribution Rights Granted to 


Member Nonmemter 
Rate Rate 

$ 3.00 $ 5.00* 

3.00 5.00* 
VANS 0.50 1.00 

0.65 1.00 
900 2.00* 

4.50 5.00 


Publications Department, Institute of the Aeronautical Sciences, Inc., 2 E. 64th St., New York 21, N.Y. 


| 
| 
| 

n f 

€ 
1S€ 
yurce 
re] 
hn ‘ 
ind 
the 
ated 
rhe 
New 
nost 
lata 
er 
it 
ut 
and 
} 
he 

ps 
rk 
j 


RCA OPENS: 


4 


ADVANCE THE SCIENCE OF 


FIRE CONTROL « PRECISION NAVIGATION 
COMMUNICATIONS 


You'll find challenge in: Systems, Analysis, 
Development or Design Engineering 


And You Can Specialize In: Radar « Analog 
Computers e Digital Computers « Servo- 
Mechanisms « Shock & Vibration « Circuitry 
¢ Heat Transfer « Remote Controls « Sub- 
Miniaturization e Automatic Flight « Transis- 
torization e Design for Automation 


You Should Have: Four or more years’ pro- 
fessional experience and your degree in electrical 
or mechanical engineering, or physics 


You'll find unlimited opportunities for 
professional advancement in RCA’s 
broadened aviation electronics program! 
Suburban or country living nearby. 


Relocation assistance available. 


And at RCA, you'll move ahead through 
learning as well as doing... for RCA 
encourages you to take engineering 
graduate study with company-paid 
tuition. You’ll also enjoy professional 
status ... recognition for accomplishment 
... unexcelled facilities . .. many 


company-paid benefits. 


Your RCA career can start now! Begin by sending a resume of your education 
and experience to: Mr. John R. Weld, Employment Manager 
Dept.449G Radio Corporation of America 


Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 


Tmks. 
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Personnel Opportunities 


Wanted 


Aircraft Accident Investigator—To teach acci 
dent prevention and investigation in contract 
school for Air Force Pilots. 
panding into program for industry. 


Possibility of ex 
Desire A.E 
degree, flying experience, and investigation ex 
Salary $8,000-$9,000. Flying Safety 
Training School, University of Southern Cali- 
ornia, Los Angeles 7, Calif. 


perience 


Academic Positions—-The University of Toledo 
has several openings in the Department of En 
gineering Mechanics, with ranks from instructor 
to associate professor or professor. Applicants 
should have advanced degree(s) and, preferably, 
they should have teaching and industrial experi 
ence as well. For the higher ranking appoint 
ment a thorough kackground in modern experi 
mental techniques applied to structural analysis, 
Duties in- 
clude teaching of undergraduate and graduate 
courses, and the development of laboratories in 
strength of materials, fluid mechanics and dynam 
ics. Applicants should write to Professor R 
M. Rosenberg, Department of Engineering Me 
chanics, University of Toledo, Toledo 6, Ohio 
and they should state their qualifications in the 


elasticity and plasticity is required. 


first communication. 


Aeronautical Research Personnel—Cornell 
Aeronautical Laboratory, Inc., an affiliate of 
Cornell University, has the following research and 
development opportunities: Wind-Tunnel Oper- 
ations—To assist in the planning of test programs 
and instrumentation for model tests and airflow 
calibrations in our 8!/2- by 12-ft. variable-density 
tunnel. Flight Research—To assist in the anal 
ysis and project execution of dynamic stability 
and control programs utilizing full-scale aircraft 
Must have a good grasp of rigid body dynamics. 
Aeroelasticity—Analytical and experimental re 
search in aircraft flutter phenomena. Large scale 
wind-tunnel models are designed and tested to 
provide data for comparison with existing aero 
elastic theories. Propulsion— Must be well versed 
in both theory and practical applications. 
Would join a composite design group where con 
tinual studies of advanced-type aircraft and mis- 
siles are undertaken. Address inquiries to W. S 
Diefenbach, Employment Manager, Cornell 
Aeronautical Laboratory, Inc., Buffalo 21, New 
York 

Fluid Dynamicists— Positions are available at 
the Research Department of United Aircraft 
Corporation for engineering graduates (advanced 
degree preferred) having a sound background in 
fluid mechanics and from 2 to 4 years’ experience 
in theoretical and applied research on fluid flow. 
Applicants who qualify will have an opportunity 
for research work in turbulent boundary-layer be 
havior, potential flow in turbomachinery blading, 
and other fields of fluid dynamics. Submit ré- 
sumé to Administrative Engineer, Research De 
partment, United Aircraft Corporation, East 
Hartford 8, Conn 

Aeronautical Research Engineer—The Re- 
search Department of United Aircraft Corpora- 
tion has an opening for an engineering graduate 
with a sound theoretical background in the funda- 
mentals of supersonic aerodynamics as well as 3 
to 5 years’ experience in applied research and 
wind-tunnel testing. Advanced degrees pre- 
ferred. Applicants will have an opportunity to 
work on a variety of problems on all phases of 


This section is for the use of individual members of the Institute seeking new connections and 
oe organizations offering employment to Aeronautical specialists. 
tion may have requirements listed without charge by writing to 


supersonic aerodynamics and propulsion in con- 
nection with experimental work in wind-tunnel 
facilities which are currently being expanded 
Salary commensurate with experience. Submit 
résumé to Administrative Engineer, Research 
Department, United Aircraft Corporation, East 
Hartford 8, Conn 


602. Aerodynamicist— Unusual opportunity for 
experienced aeronautical or mechanical engineer 
to direct research and development programs in 
the fields of aerodynamics and aeroballistics. 
Graduate study and several years of experience in 
these fields essential. Permanent position with 
outstanding research organization offering un 
limited future for personal and _ professional 
growth. Excellent employee benefits including 
generous financial assistance for graduate study. 

593. Engineering Librarian—Required to 
operate technical library with staff of seven, serv 
ing aircraft engineering department of 750 per 
sonnel. Applicants should have an aeronautical 
engineering degree or the equivalent aeronautical 
engineering experience, library training, and 
direct experience in the operation of a technical 
library. Replies should indicate training and 
experience in detail, and salary requirements. 

591. Aeronautical or Mechanical Engineer— 
Either new graduate or preferably one with sev- 
eral years’ experience in aircraft structures de- 
sign who can work on Assistant Project Engineer 
level with very little supervision, make own design 
schematics, layouts, drawings, and monitor work 
of other specialists or technicians in prominent 
small research and development organization. 
Unlimited opportunities for individual demon- 
strating initiative, ability, and accomplishment. 
Location: Midwest. Salary open. 

589. Engineers—Important aircraft engine 
accessory manufacturing company located in 
central Connecticut has openings for graduate 
engineers in the Project Engineering Department. 
The organization, though small enough to provide 
diversity and individual recognition of achieve 
ment, is large enough for stability. Not only will 
you have close and constant association with 
leading engineers, but the opportunity for rapid 
individual development by contact with all 
phases of projects. These positions are open for 
men with (1) a background of servo theory for dy- 
namic analysis of feedback control systems, as 
applied to turbojet and turboprop engines. Will 
be required to set up and perform system analysis 
by use of analog computer equipment (2) A 
background in fluid mechanics to work on hy- 
draulic control development and fuel systems for 
turbojet engines. Will be required to execute de- 
sign and performance analysis for steady-state 
and transient conditions. Ideal surburban loca- 
tion for working and living. Send résumé of edu- 
cation, experience, and salary requirements. All 


The number preceding the notice 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 
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ny member or organiza- 
the Secretary of the Institute. 


replies will be promptly considered and kept con- 
fidential. 


Available 


601. Advertising & Public Relations Man- 
ager—B.S. in Engrg./Business Admin., MBA in 
Marketing. Age 34. Ten years’ progressive ex- 
perience in all phases of industrial promotions: 
program planning; budgeting and administra- 
tion; agency and media liaison; space and pro 
motional copy planning, writing, and editing; 
pamphlets and brochures; and technical public- 
ity. Press, industry, and government relations. 
Licensed pilot, mechanic, and radio operator with 
background in aviation equipment, radio and 
electronics, and air transport. Desires position 
offering greater responsibilities and opportunity 
for advancement. 


600. Aeronautical Engineer—B.S. Degree in 
Aeronautical Engineering. Three years’ experi- 
ence consisting of: structural design, loads, 
and static tests. Would like to contact a small 
company, not necessarily aircraft. Résumé fur 
nished on request. 


599. Field Engineer, Sales and Service— 
B.S.Ae.E. Age 31 Varied experience in aero- 
nautical, mechanical, and electronic fields. Ex- 
tensive travel through Europe as senior field en 
gineer on radar and gunfire control equipment, 
Extensive ex- 
perience as instructor on air-borne gunfire control 
equipment, in various languages. Speaks, reads, 


both air-borne and antiaircraft. 


and writes Spanish, French, Italian, Portuguese, 
and English. Desires responsible position as 
Foreign Field Engineering Representative in 
Europe or South America. Please indicate the 
nature and salary range of available positions. 


598. Executive—Twenty-five years’ aircraft 
engineering and manufacturing experience, also 
contracts and sales. National upper echelon 
contacts in aircraft, automotive industries, and 
weapons branches of Services. Present corpora- 
tion executive considering change where past 
broad experience may be fully exploited on a wider 
horizon. Principal companies only. 


597. Electrical and Mechanical Designer— 
Four years’ research experience in mechanical de- 
sign of micro-wave vacuum tubes, cavity resona- 
tors, capacity adaptors and components. One 
year aircraft electronics installation. Additional 
service experience included responsibility for all 
electrical and instrument maintenance in Marine 
Corps Helicopter Squadron. Has also done 
technical illustrations for publications. 


596. Sales and/or Operations Engineer— 
Imaginative, aggressive young man desires rep- 
resentative’s position wherein broad technical 
aviation background can be applied. Position 
must offer challenge to imagination and ability to 
promote and coordinate. Age 26. B.S. in 
Mechaziical Engineering and Meteorology. Mili- 
tary and civilian flight, instructor's, instrument, 
and operation experience (transport-type air- 
craft). Operations and liaison engineering ex- 
perience with large engine manufacturer, contact- 
ing military and commercial customers on opera- 
tional problems. Background also includes pro- 
peller and engine test work, technical writing. 
Natural flair for customer contact. 
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595. Sales or Service 
Age 29 
year instructor of electronics. 


B.S.E.E., M.S.E.E 
One year management training. One 
Four years air- 
borne electronics field service experience.  In- 
terested in sales or service opportunity 


594. Administrative Assistant Age 30 
Twelve years’ experience in aircraft industry 
Three years as Assistant to General Manager of 
well-known Midwestern aircraft producer. Pre 
vious experience in air-frame design and layout as 
design and project engineer. Extensive knowledge 
of plant systems and procedures, Government 
contract administration, and general plant man 
agement. Desires position as management assist- 
ant. Prefers location in Ohio, New York, Penn- 
sylvania or New Jersey. Résumé will be for- 
warded on request. 


592. Plant Manager—-Administrative Engi- 
neer—-Arts Associate, B.S. in General Engineer 
ing, M.S. in Aeronautical Engineering. Regis 
tered Professional Engineer, 6 years’ experience 
in research, development, and quality contro! of 
all types of aircraft propulsion systems plus over 4 
years’ experience as consultant on all types of 
management problems Desires challenging 
management position in aircraft or associated in- 
dustry. 

590. Engineer—B.S. Degree in Engineering, 
Mechanical and Aeronautical options. Ex- 
perience: 2 years, aircraft manufacturing and 
field engineering; 2 years, technical consultant 
and operations analyst, combat operations WW 
II, 20th AF, Mariannas; 2 years, supervisor, 
operational engineering, major air lines; 2 years, 
operations analyst, Hq. Alaskan Air Command, 


Alaska; 4 year op 
Strategic Air Command 


rations analyst, Hq. 

Desires position to 
utilize broad experience in management and/or 
engineering sales Opportunity for increased re- 
sponsibility and advancement considered as equal 
inducement to present salary of $10,500 per year 


588. Aeronautical Engineer—M.S. top hon 
ors. Seventeen years’ experience in aircraft and 
aircraft accessories in pneumatic hydro-mechani- 
cal field including fuel metering, engine control 
and servo systems. Experience in research, de- 


sign, development and production aspects 
Past 9 years in supervision and management 
Desires responsible position in engineering or 
engineering management in New York City vi 
cinity. 

587. Aeronautical B.S. Ae. Eng 
Registered Professional Engineer (Illinois & Wis 


Engineer 
consin) Background of 13 years of diversified ex 


perience includes planning courses and teaching 


college level engineering subjects; also, adminis 


tration and supervision of research and develop 


ment projects in the mechanical engineering 
fields. Desires position as staff engineer or tech- 
nical research adviser to top executive who is 
anticipating new, or planning to expand existing, 
product development projects 


586. Chief Engineer 
perience 


Age 34; 12 years’ ex- 
rotary-wing aircraft research and de 
velopment in design, stress analysis, aerody 


namics, etc., on all configurations. Highly suc- 


cessful inventive record Desires management 
position 

585. Representative—in Washington, D.C. 
part time only, on reasonable hourly basis 


1934 


Graduate aeromechanical engineer 


licensed in 


California and District of Columbia Twenty- 
nine years’ exceptionally broad aircraft ex 
perience, including research, development, engi 
neering for service use, production, inspection 
and technical writing Recent background in 
guided-missile over-all development engineering 
test programs, and propulsion by rockets and jet 
engines. Well acquainted both in the military 
establishment and in industry Long experience 
in management problems and administration of 
government contracts Academic training in law 


and business administration 


584. Dynamics Engineer—Baca. of Aero 
Eng., Master of Aero. Eng., P.E. registration in 
New York 
vibration, and shock analysis and testing on fixed 


Seven years’ experience in flutter 
and rotary-wing aircraft. Included with this ex 
perience has been technical and administrative 
supervisory experience in research, dynamics, and 
structural analysis groups Author of technical 
publications on vibration analysis Desires re 
sponsible position with progressive company in 
the New York City area. 
tunity are prime considerations. Will consider 


Location and oppor- 


consulting position. 


583. Sales Manager— Direction of sales force 
and charge of merchandising for products having 
national distribution, including advertising and 
catalog layout. Several years as factory sales 
representative in the West for Eastern tools man- 
ufacturer. Several years as Assistant Chief De- 
velopment Engineer for Eastern aircraft manu 
facturer Business and engineering education 


Location open 


The Meetings Committee plans to schedule 


IAS Twently- Thind Aunual Meeting 


Hotel Astor, New York City, January 24-28, 1955 


sessions on Aerodynamics, Aceroelasticity, Design 
Electronics, Flight Propulsion, instruments, Rotating Wing Aircraft, Safety in Flight, Structures, etc. 

embers or organizations wishing to have papers considered for presentation at this meeting should 
submit outlines or short abstracts to the Meetings Committee, 2 East 64th St., New York 91, N.Y., no 
later than September 15, 1954. 
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ENGINEERS 


The APPLIED PHYSICS 
LABORATORY OF THE 
JOHNS HOPKINS UNIVER- 
SITY offers an exceptional 
opportunity for professional 
advancement in a well-estab- 
lished laboratory with a repu- 
tation for the encouragement 
of individual responsibility and 
self-direction. Our program of 


GUIDED MISSILE 
RESEARCH AND DEVELOPMENT 


provides such an opportunity 
for men qualified in: 


SUPERSONIC MISSILE DESIGN 


WIND TUNNEL TESTS AND 
DATA ANALYSIS 


RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
FLIGHT TESTING 


Please send your resume to 
Glover B. Mayfield 
APPLIED PHYSICS LABORATORY 


THE JOHNS HOPKINS UNIVERSITY 


8621 Georgia Avenue 
Silver Spring, Maryland 


and initiative. 


CORNELL AERONAUTICAL 
LABORATORY, INC. - C) 


BUFFALO 21, NEW YORK 


is offered for intelligent, imagina- 
tive engineers and scientists to join 
the staff of o progressive and self- 
sustaining, university-affiliated re- 
search and development labora- 
tory. We are desirous of ex- 
panding our permanent staff in 
such fields as design studies of ad- 
vanced supersonic aircraft, ana 
lytical and experimental studies of 
ceroelasticity, helicopters, aircraft 
structures, control and stability, 
large scale wind tunnel testing, 
and in various other applie- 
resear-h fields of aeronautics 
Salary structure and bene- 
fit programs are on a par 
with industry. In addition, 
there are many tangible 
odvantages, such as our 
self-sponsored internal re- 
search policy, of interest to 
men with ingenuity 


ENGINEERS 


needed to 
work on new 


Grumman, nearing its 25th Anniver- 
sary, needs engineers to work on its 
new experimental light-weight Naval 
fighter, plus other jet fighters, anti-sub 
planes, and amphibians. Grumman 
has openings for experienced aircraft 
engineers, and recent engineering 
graduates. 


LAYOUT DESIGNERS AND DRAFTSMEN 


Airframe Structures 
Equipment Installation 
Detail Drafting 


FLIGHT TESTING 


Planners 
Analysts 
Computers 


HYDRAULICS 
Systems Design 
Testing 
STRUCTURES 


Stress Analysis 
Static Testing 
Applied Loads 


Send resumés to Engineering Personnel Dept. 
Interviews at Employment office. 


GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


BETHPAGE « LONG ISLAND e NEW YORK 


for engineers 
who can do! 


Electronic Engineers with in- 
genuity, originality and a 
strong desire to build a suc- 
cessful career will welcome 
the new opportunities at the 
Westinghouse Baltimore Divi- 
sions. Openings in the AIR 
ARM and ELECTRONICS Divi- 
sions offer stimulating assign- 
ments, ample opportunity for 
merit promotions, and excel- 
lent employee benefits. 


SEND TODAY FOR BROCHURE AND 
APPLICATION— 


‘aE Mr. R. M. Swisher, Jr. 
a Employment Supervisor, Dept. JY-5 
Baltimore Divisions 
Westinghouse Electric Corporation 
109 West Lombard Street 
Baltimore 1, Maryland 


Please do not apply if employed at 
your highest skill in a defense industry. 


you can BE SURE... 


Westinghouse 
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ELECTRICAL ENGINEERS 
— MECHANICAL ENGINEERS 

PHYSICISTS 
WATHEMATICIANS 
FIELD SERVICE ENGINEERS 
TEST EQUIPMENT DESIGN 

ENGINEERS 
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The Finest \. 


ELECTRICAL \ 
CONNECTOR 


MONEY CAN 
BUY! 


77), 


SCINFLEX 


EFFICIENCY FOR RUGGED 
REQUIREMENTS! 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


Moisture-Proof Radio Quiet Single Piece Inserts Vibration-Proof « 
Light Weight e High Insulation Resistance e High Resistance to Fuels 
and Oils e Fungus Resistant e Easy Assembly and Disassembly « 
Fewer Paris than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA DIVISION of 


SIDNEY, NEW YORK 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 205 E. 42nd St, New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. « Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan * 512 West Ave., Jenkintown, Pa. 
Brouwer Bidg., 176 W. Wi in A , Mil kee, Wi in © 8401 Cedar 
Springs Rd., Dallas 19, Texas * American Bidg., 4 S. Main Street, Dayton 2, Ohio. 
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mperial 


TRACING CLOTH 


nperial is known in drafting rooms 
ld as the traditional 

yuality tracing cloth 
With the bi 


experience, its makers have pioneered 


round of decades of 


in modern improvements to maintain 
Imperial as the finest tracing cloth made 


A 


VELBESTOS 


GASKETS 


are important in an aircraft engine. 
Our VELBESTOS 170-1 conforms to 


AERO SPECIFICATIONS 
AMS 3232F, AN-G-171, MIL-G-7021 and 33-P-22C 


Samples furnished for experimental purposes. 


THE VELLUMOID COMPANY 


WORCESTER 6, MASS. 


DESIGNERS 
STRUCTURES BALLISTICS AERODYNAMICS 
AIRCRAFT ARMAMENTS’ development engineering program con- 
tinues to offer outstanding opportunities to DESIGNERS in its expand- 
ing Structures and Aerodynamics Department. The men we are par- 
ticularly interested in attracting to our company may have acquired 
their technical background in STRUCTURES, DYNAMICS, ME- 
CHANICS, AERODYNAMICS or related fields of technical specializa- 
tion. They should be interested in and capable of assuming project 
structures and dynamics design responsibility in a program which in- 
cludes development of guns, bombs, ammunition, launchers, military 
vehicles and accessory equipment. 

If you are a DESIGNER, or have the technical qualifications and basic 
experience, and want the opportunity for substantial new design re- 
sponsibilities, AIRCRAFT ARMAMENTS, Inc., may be the company 


for you. Address complete data on training, design experience and 
your interests to 
D. J. WISHART, SACRAFT 
Director 
Personnel MA M, EN S 
INC. 


P. BOX 1777 
BALTIMORE 3, MARYLAND 
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* Specifications and further information on the aircraft 


products of these companies will be found in the 
1954 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and rat oon on aircraft materials, parts, and accessories. It is dis-~ 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


Published Annually by 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street 


New York 21, N.Y. 
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Boeing B-52 Stratofortress 
uses SPS Precision Fasteners 


A typical selection of SPS fasteners. For complete information, write STANDARD PRESSED STEEL Co., Jenkintown 58, Pa. 


AIRCRAFT PRODUCTS DIVISION 


JENKINTOWN PENNSYLVANIA 
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AERONAUTICAL REVIEWS 


New Products and 
Product Literature 


AIRCRAFT MATERIALS & PROCESSES 


“Alcoa Impact Fact Book.’’ Sixteen pages, describes aluminum impact ex- 
trusion process. Aluminum Co. of America, 724 Alcoa Bldg., Pittsburgh 19, 
Pa. 


“Research at Alcoa.’’ Fifty-four-page booklet, describes company’s facilities 
and equipment. Aluminum Co. of America, 726 Alcoa Bldg., Pittsburgh 19, 
Pa. 


Seamless Tubing Steel. Designed for conditions involving high stresses and 
temperatures. Babcock & Wilcox Co., Tubular Products Div., 161 E. 
42nd St., New York, N.Y. 


Steel Forgings. Twenty-four-page descriptive brochure entitled ‘‘Presenting 
an Element That Underlies All Other eo in Forgings.”” Champion 
Forge Co., 3695 E. 78th St., Cleveland 5, Ohi 


‘Alloy Steels Pay Off.’? This book discusses the sien in economic factors 
which make the use of alloy steels more economical. Climax Molybdenum 
Co., 500 Fifth Ave., New York 36, N.Y. 


Rubberized Cushioning Fibre. Developed from coir, this latex-treated mate- 
rial is used for upholstery and packing. Columbian Rope Co., Auburn, N.Y. 


Silastic Facts 9-334. A reference guide to 30 of the most popular stocks and 
pastes. Dow Corning Corp., Midland, Mich. 


FF-91 meee Sipe Copper-Clad Laminated Plastic. For printed circuit 
ee. he Formica Co., 4614 Spring Grove Ave., Cincinnati 32, 


Plast-Iron B-212, Reduced-Oxide Iron Powder. Technical data sheets Nos. 
28A & 28B give chemical and physical characteristics. The National 
Radiator Co., Johnstown, Pa. 


No. 155 Nonstaining Elastic Sealing Tape. For sealing metal seams and 
joints, glass and rubber channels, and as an antisqueak material. Press- 
tite Engineering Co., 3798 Chouteau Ave., St. Louis 10, Mo. 


No. 589 Permanently Plastic Sealer. For equipment with high operating 
een. Presstite Engineering Co., 3798 Chouteau Ave., St. Louis 
10, Mo. 


Metalset (A 101) Aluminum Compound. For repairing castings, filling joints 
in sheet metal, and building up surfaces of patterns, molds, and dies. 
Smooth-On-Manufacturing Co., Jersey City, N 


Steel Tubing & Pipe. Eight-page descriptive booklet covering the various 
types and applications. Wallingford Steel Co., Wallingford, Conn. 


AIRCRAFT PARTS & EQUIPMENT 


Flow Control Valves. Four-page bulletin. A-P Controls Corp., 2450 N. 


32nd St., Milwaukee 45, Wis. 


Countersunk Lock Nut. Prepositioning of nut permits blind assembly. 
— Screw Products Co., Inc., 821 Stewart Ave., Garden City, L.L, 


Series 311 Mechanical Manometers. Available both as direct-reading indi- 
cators, with dial and pointer, and as transducers with electrical outputs. 
Colvin Laboratories, Inc., 364 Glenwood Ave., East Orange, N.J. 


of interest to IAS members 


USE THESE TEAR-OUT POSTALS TO 
REQUEST ADDITIONAL INFORMATION 
DIRECT FROM THE MANUFACTURER 
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MA-1 Lightweight Compass System. This navigational system has a free- 


gyro drift rate of less than 4° per hour. Bulletin No. GEA-5998. General 
Electric Co., Schenectady 5, N.Y. 


O-Rings. Twelve-page brochure describes compounds, groove dimensions, 
and sizes. Goshen Rubber Co., Inc., Goshen, Ind. 


Jet-Engine Pressure Retio ’ndicator. For pretake-off engine checks, and 
enables pilot to obtain the most efficient power settings when climbing and 
cruising. Kollsman Instrument Corp., 80-08 45th Ave., Elmhurst, N.Y. 


Loop-Type Cable Clamps. Made of laminated fiber-glass cloth and polyester 
resins. Le Conte Plastics Co., Inc., Farmingdale, N.Y. 


Model 586 Screwjack. Features maximum operating loads of 3,500 Ibs. 
compression and 1,200 Ibs. tension, and is capable of withstanding static 
loads of 7,000 Ibs. tension and 8,000 Ibs. compression without deformation. 
Lear, Inc., 110 Ionia Ave., N.W., Grand Rapids 2, Mich. 


Meter Mechanism. For applications in aircraft instruments where the effects 
of vibration and rapid attitude changes must be considered. Marion 
Electrical Instrument Co., Manchester, N.H. 

Multipurpose Variable-Area Exhaust Nozzle. Incorporates a reverse thrust 
feature and, at the same time, increases range and endurance of turbojet 
engines. Marquardt Aircraft Co., Van Nuys, Calif. 

Stabilization System For Transonic and Supersonic Aircraft. Eight-page 
descriptive booklet. Minneapolis-Honeywell Regulator Co., Aeronautical 
Div., 2600 Ridgway Rd., Minneapolis 13, Minn. 

Rubber O-Ring Seals. Sixteen-page brochure describes production and 
applications. Minnesota Rubber & Gasket Co., Dept. KP, 3630 Wooddale 
Ave., Minneapolis 16, Minn. 

Self-Locking Threaded Inserts. For use in nonferrous forgings, castings, and 
extrusions. The Nylok Corp., Elmira Heights, N.Y. 


Self-Gripping and Self-Locking Nut. Features a flange with turned-down 
corners that bite into the material to which it is applied. P-M Nut Div., 
Waterbury Pressed Metal Co., 300 Chase Ave., Waterbury, Conn. 


Miniature Motor-Blower. Designed to occupy a space no larger than 2?/;, in. 
by 2'/, in. by 4 in., and supplies 24-cu.ft. per min. free air delivery under 


continuous duty. Pioneer Electric & Research Corp., 743 Circle Ave., 
Forest Park, Ill. 


Vibration and Shock Mounts for Electronic Equipment. Four-page bulletin 
No. 800, describes mounting systems for missile and jet-aircraft applications. 
Robinson Aviation, Inc., Airborne Div., Teterboro, N.J. 

Bearing Application Evaluation Chart. This chart lists 17 basic performance 
and application elements to be considered in selecting bearings. Thomson 
Industries. Inc.. Engineering Dept., Manhasset, N.Y. 

Hydraulic O-Rings & Back-Up Rings. Four-page descriptive catalog No. 
OB-1152. U.S. Gasket Co., Camden 1, N.J. 

Model MS70-3915 Hydraulic Motor. A special head is provided which in- 
cludes an integral relief valve, temperature bulb port, and two special ports 
for a circuit replenishing requirement. Brochure No, 5205. Vickers, Inc., 
1400 Oakman Blvd., Detroit 32, Mich. 

Aircraft Accessories for Use with Flexible Shafts. Four-page bulletin No. 
5403, describes screw jacks, pressure bulkhead fittings, and flexible adapters. 
S.S.White Industrial Div., 10 E. 40th St., New York 17, N.Y. 

‘‘Riv-O-Seal’’? Method of Sealing Flush Rivets & Screws. Eliminates the 
need for sealing pastes and provides a seal against gases or fluids at high 
es low pressures. Franklin C. Wolfe Co., 3644 Eastham Dr., Culver City, 


ELECTRONIC & ELECTRICAL EQUIPMENT 


Microwave Balanced Mixer Design. Six-page technical bulletin No. T-2600. 
Airtron, Inc., 1103 W. Elizabeth Ave., Linden, N.J 


Variable Frequency Power Package. Covers the frequency range from 380 to 


20 cycles. American Electric Motors, Inc., 4811 Telegraph Rd., Los 
Angeles 22, Calif. 


Thermistors. Fifty-two-page manual No. Th-13 describes applications, func- 
tions, benefits, etc. General Electric Co., Carboloy Dept., Detroit 32, Mich. 

UC-S and UC-7 Copper-Graphite Contacts. For use where there is need of high 
conductivity and nonsticking properties. Gibson Electric Co., 8305 Franks- 
town Ave., Pittsburgh 21, Pa. 

Model 200 Relay Amplifier. For use in aircraft, missiles, and any installation 
where heavy-duty, vibration-resistant relays must give positive triggering 
from low input currents. The Goldak Co., 1544 W. Glenoaks Bivd., Glen- 
dale 1, Calif. 

Heavy-Duty Regulated A.C. to D.C. Power Supplies. For use on 220-440- 
volt, three-phase, 60-cycle a.c. input and are available in any desired output 
voltages and current capacities. Hufford Machine Works, Inc., Electronics 
Div., 2201 Carmelina Ave., Los Angeles 64, Calif. 

Germanium Diodes. ‘‘Red Dot’ series for equipment operating at a high 
ambient temperature. Bulletin No. ER-191. International Rectifier 
Corp., 1521 E. Grand Ave., El Segundo, Calif. 
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Type 2063-01 Lightweight Magnetic Amplifier. Designed for use in meteoro- 
logical sensing systems, in aircraft, and in navigational, gun-fire, and other 
precision automatic controls. Kollsman Instrument Corp., 80-08 45th 
Ave., Elmhurst, N.Y. 

“SPAR” Precision Approach Radar. This low-cost system is suitable for 
installation at smaller airports. Laboratory for Electronics, Inc., 75 Pitts 
St., Boston 14, Mass. 

DC-1B Multichannel D.C. Amplifier. Combines wide bandwidth, high gain, 
low drift, and high input impedance. Wm. Miller Instruments, Inc., 325 
N. Halstead, Pasadena, Calif. 

Modular Mounting Units. For semiautomatic assembly of electronic equip- 
ment, using standard components. Mycalex Corp. of America, Clifton 
Bivd., Clifton, N.J. 

Printed Circuit Tube Socket. For general use in printed circuitry. Mycalex 
Tube Socket Corp., Clifton Blvd., Clifton, N.J. 

Helium-Filled Switch ‘‘Button.’? Consists of a set of movable contacts in an 
accordion-like diaphragm enclosure filled with helium gas under pressure 
to reduce arcing and pitting. Slater Electric & Mfg. Co., Inc., Woodside, 

Model ASWI-X01 Wave Guide Switch. This compact unit measures */, in. 
by 1'/; in. guide size. Thompson Products, Inc., Electronics Div., 2196 
Clarkwood Rd., Cleveland 3, Ohio. 

Series HVT Miniature, Hermetic-Sealed Rectangular Connector. For elec- 
tronic apparatus where sealed units are used. Viking Electric, 1061 In- 
graham St., Los Angeles 17, Calif. 


PRODUCTION & MAINTENANCE EQUIPMENT 


Compression-Type Shock Mounts. Prevents damage to fragile shipments, 
The Barry Corp., 871 Pleasant St., Watertown, Mass. 

“Floating-Hub’’ Shock-Absorbing Casters. Twenty-page descriptive catalog. 
The Bassick Co., Bridgeport 2, Conn. 

Small-Hole Tapping Machine. Descriptive bulletin No. T-54. Hamilton 
Tool Co., Hamilton, Ohio. 

Composition No. 161 Alkaline-Type Material. For cleaning aluminum, steel, 
and other metals in pressure-spray washing machines without objectionable 
foaming. Oakite Products, Inc., 19 Rector St., New York 6, N.Y. 

Adjustable Maintenance Stand. Instantly adjustable to proper height by 
means of a hydraulic lift. United Steel & Wire Co., Battle Creek, Mich. 

High-Pressure Projection Welder. Particularly suited to the welding of light 
metals. Universal Welder Corp., 2557 E. 79th St., Cleveland 4, Ohio. 

“Truarc’’ Retaining Ring Dispenser. For crescent and ‘‘E’’ shaped retaining 
rings. Waldes Kohinoor, Inc., 47-16 Austel Pi., Long Island City 1, N.Y, 


Aluminum Ladder. For servicing all types of aircraft. R. D. Werner Co., 
Inc., 295 Fifth Ave., New York 16, N.Y. 


RESEARCH & TEST EQUIPMENT 


Sonntag Impact Machines. Four-page descriptive bulletin No. 4211. Bald- 
win-Lima-Hamilton Corp., Philadelphia 42, Pa. 

Miniature Sine-Cosine Potentiometers. Model 106, a miniature precision 
instrument incorporating a noninductive carbon film element of virtually 
ee resolution. Computer Instruments Co., 1964 Utica Ave., Brooklyn 

ode 

Temperature Test Chambers. Units measure 16 by 16 in. and 20 by 20 by 
18 in., respectively, with a range of +250° to —100°. Conrad, Inc., Hol- 
land, Mich. 

2HLA-3 D.C. Indicating Amplifier. For measurement of low-level signals to 
2 X 10 watt. A specially engineered converter in the input stage of the 
instrument eliminates the moving parts of the usual mechanical vibrator- 
type converter. Bulletin 1A. oelcam Corp., 1400 Soldiers Field Rd., 
Boston 35, Mass. 

Model 30 Analog Computer. Capable of solving most constant-coefficient 
differential equations of both linear and nonlinear types. Bulletin No. 301. 
Donner Scientific Co., 2829 Seventh St., Berkeley 10, Calif. 


USE THESE TEAR-OUT POSTALS TO 
REQUEST ADDITIONAL INFORMATION 
DIRECT FROM THE MANUFACTURER 
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Self-Generating Accelerometer. To determine frequency and amplitude 
high voltages. General Scientific Corp., Los Angeles, Calif. 


Precision Strobe Monitoring System. Developed for the Genisco rate-of-t 
table to provide an accurate and widely variable rate-of-turn standard fe 
gyro development and testing. Genisco, Inc., 2233 Federal Ave., 
Angeles 64, Calif. 


Model FM-4 Microwave Frequency Multiplier. Measures and generates free 
quencies in the microwave region as high as 12,500 mc. with continuo 
coverage. Gertsch Products, Inc., 11846 Mississippi Ave., Los Angeles 
Calif. 


Test Stand. Designed to check the performance of the fuel regulators 


General Electric’s J73 turbojet engine. Greer Hydraulics, Inc., 454 18th 
St., Brooklyn 15, N.Y. 


Thermoelectric Pyrometers. Descriptive bulletin No. 4371 entitled, ‘Tem 
perature Indication.” Illinois Testing Laboratories, Inc., 420 N. La S 
St., Chicago 10, Ill. 


Trace-O-Meter. Designed so that one man instead of two can trace electric 


lines and cable circuits. Jackson Electrical Instrument Co., 20-38 § 
Patterson Blvd., Dayton 2, Ohio. 


Electronic Information Storage System. Four-page pamphlet describes tech 
nical functions of this ‘‘Magnetic Library System,” and outlines its appli- 


cation in various operations. Logistics Research, Inc., 141 S. Pacific Ave,, 
Redondo Beach, Calif. 


Cable Tensiometers. Descriptive bulletin. Pacific Scientific Co., 1 
Grande Vista Ave., Los Angeles 23, Calif. 


Pyro Micro-Optical Pyrometer. For precision temperature measurements 
over 700°C. Pyrometer Instrument Co., Inc., Bergenfield, N.J. 


Automatic Impact Tester. For determining the breaking point of gear teeth 
and studying the dynamic properties of parts subject to shock. Tiniug 
Olsen Testing Machine Co., 1004 Easton Rd., Willow Grove, Pa. 


Series 300 Portable Potentiometer. Improves flexibility for checking and} 
calibrating temperature measurement and control instruments. Wheelco™ 
Instruments Div., Barber-Colman Co., Rockford, Ill. ’ 


NEW LITERATURE OFFERED BY ADVERTISERS 


Electro-Mechanical Actuators. Catalog. Airborne Accessories Corp., Hillside 
5, N.J. See page 98 


Aircraft Bolts and Fasteners. Catalog. Aircraft Bolt Corp., 701 W. Garvey 
Bivd., El Monte, Calif. See page 78 


“AN”? Connector Assemblies. ANQ bulletin. Cannon Electric Co., 3209 
Humboldt St., Los Angeles 31, Calif. See page 95 


_ Facilities for Military Production. Booklet entitled, “Right and On Time.” 


Crosley Div., Avco Mfg. Corp., Cincinnati 15, Ohio See page 101 


Aircraft Gearing. Facilities Brochure. Indiana Gear Works, Inc., Indianapolis 
7, Ind. See page 119 


Thermofiex Insulation for Power Plants & Airframes. [Illustrated folder 1N- 
136A. Johns-Manville, Box 60, New York 16, N.Y. See page 1l 


Miller Amplifiers. Technical Brochure. Wm. Miller Instruments, Inc., 325 
N. Halstead Ave., Pasadena 8, Calif. See page 79 


Test and Ground Handling Equipment. Brochure. Pacific Airmotive Corp., 
2940 North Hollywood Way, Burbank, Calif. See page 83 


Single-Row, Double-Row, and Rod-End Bearings. Catalog No. 54. Shafer 
Bearing Div., Chain Belt Co., 801 Burlington Ave., Downers —— a 
ce page 


‘‘Epon”’ Resin 828 and Curing Agent CL. Technical bulletin No. SC: 54-10. 7 
Shell Chemical Corp., 380 Madison Ave., New York 17, N.Y. See page 87 © 


Torque Wrenches. Manual. P. A. Sturtevant Co., Addison, Ill. See page 86 


“Truarc’”’ Retaining Rings. Catalog No. AE-076. Waldes Kohinoor, Inc., 
47-16 Austel Pl., Long Island City 1, N.Y. See page 129 
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